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F’REFACE. 


A LARGH nTodcni colliery, wiiii its cMinsivc ,in<l care¬ 
fully elaborated equipment- including its various .appliances 
Tor getting the coal and bringing it to the stirfacc, for 
transmitting, power through long distances underground, 
for causing great volumes of ;tir to How through miles 
of confinefl passages, for draining wide areas of under¬ 
ground workings and raising the water to the surface, 
foft^ornng the co.il into various siztts and sepaniling 
from it the intermingled stone and dirt—offers (;is has 
been wejl sttid) “ olie of the most remtirkable specimens of 
human activity, anti its triumph over matter.” The suc¬ 
cessful working of a colliery implies the getting of the 
largest possible proportion of the workable coal in the best 
condition, *t the lowest possible cost, and with the greatest 
safety and comfort to tho.se employed. In order to attain 
this ideal, the fhethod of working the cpal should receive 
the fullest consideration, whilst tfie efficient organisation of 
tlie colliery—thit is,‘the proper^rrangemeiit and super-, 
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VI81M ofthe labotip to be employed—is likewise a matter of 

the greatest moment. : ^ • 

^hese are truths which will at once be' admitted" by 

practical men; yet the matters referred to Save receded 

but scant treatment in tlie numtVous works on Coitniinipg 

which have been pubiLsheil /luring the fast {mv yuirs. 

1 ractical and useful .as many of*the,se are—dealimV nmst di* 

* S * 

them, with the engineering rathi.T thari^with the ’wbrking <jf 

collieries; or describing the ipachinery'and appliances 

rerjuired at collieries ; and in most cases being* designed for 

the Mining .Student rather than the Mine Manager—they 

have said little or nothing about labour, wages, cost oj 

working, the daily routine of a cdlliery in work, or the 

actual tluties of the Colliery Managter; and where they have 

touched uiion systems of getting the coal, they have done 

so in brief outline rather than in working detail. In the 

present work the endeavour of the authors has. been to 

deal with the side of the subject which has tlius •lj;en 

neglected in the liteniture of Coal-mining. « 

The geuing of the coal is the useful work to be Jone, 
to effect which is the object of all the organisiition, both of 
men and of machinery, which has to be devised ih and 
about a colliery; and the efficiency of the colliery may be 
e.\pressed by the ratio which this result bears to the work 
e.\pended. The .work expended varies lAtch at.different 
eoIBtries according <o thew natural conditions, but the less 
..the work r^uirerl to be performed for'Ae purpdses of 
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dramagf, haulage, iighting'and;ventilati 90 . in ord^ to raise 
;a grii-en. Quantity of coai, the higher is the value of thf 
coHiet^. Its. geographical position in relation to ports-af 
shipment rfhd main railway^ or in other words the distance 
which the coal has (o be conveyed to its chief markets, has 
necessardy a v6ry iniportaht bearing on the prosperity of a 
^aollivy.,*N 

The uninitiated' may think that one coal scam is very 
much^Iike another, and cfen that all seams may be worked 
to advantage on one plan. As a matter of fact, there is end- 
Jess variety, both in the natural conditions of the seams, and 
"in the means best adapted for working them. Coal seams 
are found varying in thickness from a few inches to thirty 
feet or more, and lying at all angles between a horizontiil and 
a vertical Wie; differing much in hardne.ss and texture; often 
containing bands of stone or clay interstratified with them; 
sqjne of them liberating during the process of working large 
volumes of explosive gases, while others are entirely free: 
from gM: some d»y and dusty ; others abounding in walH. ^ 
Sonjetimes the “roof" will stand without any support.ov^^ 
considerable areas of excavation, and sometimes it will 
break down the strongest supports. Similarly the "floor",' 
is sontetiipes hard and firm, and sometimes it Ijeayles 
readily when the coal has ijeen removed. All seams 
Iken suBject, more or less, to geological dislocations-^^ 
"faults,” "dykes,” “nip-outs,** aftd i;*balks”—and these, 
1)et^a& man)* installer previcmsly Ifideterminable guailii 



' *pt to disturb the*best-laid plans of devdopmen 

^d'WWicmg. Again, the distance between workable ^ams 
' and in many cases the probable effect on buildings 'on ’tla 
*orfjce, are points which must be taken into oonsideratipn 
while the size and shape of the dbal properties to be'tiorkedi 
mtd the royalty and wayleave rents tO be paid, iliay havt 
an important bearing on the ck'rection in whick?<tjie jnaiy 
roads should be driven. 

In dealing with Colliery Working in W)iUra(llstinction 
to Mine Engineering, the aiilhors have tried to sh()\^^vhat 
progress has been made iluring die last one liundred years 
or more In the words of Carlyle, ‘‘History is the basis 
of all true eductition, ;uk1 some knwvledge of the past is 
essential to a proper understanding of the present. They 
have accordingly described what was done in tlt^ past, .and 
what is being done in the present, believing that facts will’ 
be found more useful than theories. 

In the earlier chapters of the volume they h.ive* brfe'fly 
indicated the principal landmarks which ajtpetir in«the path 
of progress during the hist few centuries, •especially in 
connection with the acttial working of the coal; they Tiave 
traced up to the present time the general rise in wages, 
the improvement in the condition of the working miner, 
the variations in the cost of working, and in tlie market 
value of coal. 

In succeeding chaptersi they have given an outline of 
die duties and qualifications of a Colliers Manager, and 
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W the* various grades‘of .•under-oHjciaJs; they 
.Idescribed- the daily routine of a colliety, the difftrem 
claiises of labour employed, the method of calcukth^ 
wages, and the system'ofl wage bills, such as. is geaeral 
in‘NofthumberlaW and jlurhamj the district with which 
they themselves are most familiar. That is the district 
;^jyhicJ( jysWy claims to be tfie “cradle” of the coal trade, 

and thA ulma viater of coal-mine engineering_ which 

employs about, oiie-fifih of the entire coal-mining com- 
muniiy of Great Britain and Ireland—and which supplies 
more than one-fifth of the annual output of coal in the 
country. 

In the concluding* chapters they have dealt with the 
principal methods of working coal seams as practised at the 
present tiq;fe—namely, the Bord and Pillar, the Longwall, 
and the Double Stall—describing in practical detail ex¬ 
amples which have come within their own personal ken. 

Undej'ground the ])hotographer works at a disadvantagCj 
more especially in «a/-mines, and has to take what he can 
get rather than choose what he would like [ but it is hope^’^' 
that th^ photographs reproduced in this volume n»y 
convey a true idea of some of the ordinary .conditfoDS of 
an average*coal-mine, and of the personnel employed 

In thd Aphendix will be found the text of variotw 
documents illustrating either tbe^iast history or the pwjieittv 
conditions of ODal-mining, in addition to others,, 
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scattered, throughqpt the bbdy'of the work.* ft* will be 
seen, therefore, that the subject-matter of the volume in 
every section js derived from trustworthy material'; and 
inasmuch as the authors have letilt here withsubjects \yith' 
which their own persona^ experiences and professional avo¬ 
cations have made them long familiar,' and have spared no 
pains in executing their task, they trust that tfrf'cutfomir 
of their joint labours may prove a useful and tu^eptable 
addition to coal-mining litt^rature, and of some ])ernianent 
value to many of those who are iiueie.-.led in tjie subject. 

11 . F. Boi.max. • 

/<pr Huniofifhid^ H.S.O, • 

• Co. Ihirham. 

% * 

R. .\. S.'Ki.umwxk, 

September l8<;6. .SV</A»// Delovaly 


NOTE TO SECOND I^DITION.' 


For this new edition of “ Coi.uerv Workvxg and 
Management,” the original existing text has been revised; 
the statistical and legal matter has been brought up to 
date; and much new matter added, the result b^ing that 
the volume has Been enlarged by nearly too pages. 

■yfjV ’ ' ‘ • 

^be v?ell ibat the Authort should agaih 



mTE TO S^om tDIJ-tON. xi 

emphasiSe what was stated in their priginal Breface~ 
■namely, ' that they have purposely confined themselves 
to the Organisation and Payment of L^(xmr and die 
actual .Wofkihg of Coa’l ficams, as being the subjects 

■ which -.have receiv^ed as f yet Ijss attention than any 
other in ^lining literature! Great as are the advantages 

■ ^•s ba dei^ved from the adoption of suitable mechanical 
applians^s' yet machines must be controlled by men, 
and human skill and human character are, and always 

will bt, the, chief factor in the successful of)eration of 

« 

collieries, as of other industries. Labour is res|K)nsible 
for more than one-half of the cost of coal-getting; and 
the efficient organisation, control, and superintendence 
of labour censtitute certainly more than one-half of the 
useful worlj of the Colliery Manager. 


Objection was taken in certain quarters to the First 
E 4 itjon«of the work, on the ground that it dealt too 
e.^clusively with colliery working in Northumberland and 
Durhani, Since rite work first ajqtearcd, both Authors 
hap[^n to have had special opportunities of becoming 
more closely acquainted with colliery working in other 
British coalfields, and in the present edition they have 


endeavoured to extend the scope of the book by more 
• ^rticularly devoting what additional space was available 
to other, Sistriefe. Amongst the additiqns thus toa^wBl 
be found detailed descriptions *of modes 
Sbiffm-dshire and in’South W^es (Chapter 
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XVI.); •while the, tabulated statistics of various ‘collieries 
<ui 'different districts which are now given for' the first 
tfthe (see (Chapter XVII.) afford useful data for instruc¬ 
tive comparisons and deductiins! 

The- new final chiijiter -<V “ Tht tollicry ivianager 
and the Law”—is a valuable and imercsling ;ij:klition lo 
the volume, for which the Mithors are indch'frtd to I^' 
R- M. JoiiN.s, of the Middle 1 eniple, whose ac(]^^intance 
with the subject is based in [sirt on his aKperienccs some 
years since, when engaged in the responsibl« contrbl of a 
large Colliery enteqirise in the county of Durham. 

11. 1-'. BuLM.tN, 

//i///, BurnopficUl. 

•R. .A. .S. Ri-iimavnk, 

« 

The Jhrminxluim. 


h!mh 1906. 
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; CllArXER I. 

EARf.IF^ METNOHS OF WORKIXG COAL 

» 

When one reflCcls that the liritish Coal Trade has been in existence 
for seven centuries—that coal has been worked in this country and 
said as an article of commerce since about A.D. 1215, the dale of 
'I'Cagna Charla, which gave security to the right of private property- 
one naturally inquires what progress has been made in the getting 
of coal during .all these years, and wliat has been the process of 
I development,* • 

The first step would doubtless be simple digging of the coal 
where actually exposed at the surface of die soil. In early times, 
in districts where only ;i few feet of overlying strata hindered 
access to the coal, small holes or shafts, 3 or 4 feet in diameter, 
wer« |)ut*down to the seam and then widenc-d out, so as to 
allow of the excavation of as much coal as possible without 
causing thaupper strata to fall in. These are known as "bell 
pits.” Tlvtt this method was followed in very early times is 
proved by the tact that pits thus fashioned were evidently made 
in sorSe instances for the purpose of obtaining, not coal but 

• Though the English coal trade docs not date back earlier than the thirteenth 
century, coal was known and used long before this. About B.C. 371, Theophrastus, 
a pupil of Aristotle, mentions in a treatise "On Stones," fossil substances "that 
are called coals,Ivhich kindle and bum like wood coals.” "These are found in 
Liguria and in Elis, in the way to Olympias, over the mountains; they are used 
by the smiths.” This is probably the earliest mention of true coal (not charcoal) 
on record. The flrst record of its use in England is ^ften stated to be in 
A.D. 8jj, when it is recorded that the Abbot of Peterborough received "t«d«« 
cart loads of coal,” but it is doubtful whether the Anglo-Saxon word transldted 
here “coal,” docs not mean “pe^.” See “The .Archteolpgy of the Coal Trade,* 
by r. John Taylor (1851), 

A 






,;'«n)MMone,'' coai aajwnuig tne ironstone 

the work rfas done Before the value (a jcc^ wits kno#j 
tin'the “Buke of'Boldon”—an inventory <rf |^'e^rtesield 6; 
;’ .Ae see of Durham in 1183, when Hugh Ptfdse^was Bishop- 
* the use of coalt is mcntkjned several times. The references' to i 

■ ire- in connection with ^nt* of land made to c*rt*n individual 
for finding coals. This^duty seeAis usuaIl3{rfo have faljen io th 

. smith, no doubt an imf^tant village functionary, whisj-require 
coals " for the iron-work of the |)loi^hs” matlo by him. 

In the fourteentli{ century co;il was being minedfoy shaft an' 
adit, the adit being a horizontal flinnc^dyiven from thd surfaced 
rmme hillside at such a level as to drain off the witter from th 
workings. The coal was rai.scd up the shaft by a jack-roll c 
common winch mo\ cd by manual, labour, or*by men or wome 
.'i.eirrying it on their hacks up ladders. Nairow passages wet 

■ driven in the coal seam, leaving small pillars to sipport the roo 
When difficulties arose from want of air, from too much water, c 

. -from crush of the strata, the sh.aft was abandoned, and a new on 
sank not far off, the depth being only a few fathoms. Thus<t 
ancient mining districts, such as West •Durham, old shafts may b 
seen in almost every field—somctimi*. indeed, several in one fielt 
Old plans of Tanficld Moor, a considerable arc* in West Durban 
. ^w that there was a .shaft to every to or 11 acres., 

I' In hilly dirtricts where coal seams “crop out to the day”*! 
dte sides of the hills, day-drifts were, and must always remain, th 
readiest means of access to them. Fig. 2, Plate II., is a photograp 
of the mouth of a day-drift driven in at the outcrop of a«coal jean 
It shows the strata immediately overlying the .seam, ancf also 
group of coal-hewers, who have just come out of the mine, and ar 
Oil their way home. • 

^ During the fifteenth, sixteenth, and .seventeenth centuries, fer 


•-‘See “Ancient Mining at the Coppice, Seitgley,” by J. Meachem jun 
fltd. Inst, of Mining Engineers Trans., vol. vi., p. 554. , ' ' 

. t Whether this was minera! co.il, or clian oal, is not certain. 

, I In 135*1 Bisliop Hatfield of Durham granted on lease five mines in th 
Manor of Wliickham to Sir Thomas dc Cray, knight, and Sr John Pulhore 
. "^^orof Whickham.fortwdse years at 500 marks rent per annum(=/333.13s ad 
C.^ dfl.i® tho« days would be'equiralcnt to about I20 now). The lessees were ti 
“ diey could be wrought by five barrowmen, accordini 

(“pw end 

^ vftwc et scficn^nt du chi^ fibr^tcr €t dcs vc iours "Ji, 4^61 
pep to ked a day (prolably about 20 Uxia)r:-An/ut&it^ 
^ ^ ^ Antiquaries of Vcwrastle-oiv-Tfiie. % 
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! Wtit Pailun P^^WmsUp' 

i-C^'jW jKit in the walls; 8 yards to arwf^ng ; bori.3 

i 'THi* nnrfti KAssrlur^tHi •4 m*«am <a 


iMB lIffl j jhe north headways driven shoot I9 wutimn^ 

; -or l5},vpods; the Motliergate Westward 7 pillajs pt 30 yards to a*' 
pillar, fflip first and second pillars = ao yards, so that the Mother- 
gate .Watw^ will be 190 yards west” The teiyn ‘'wall” is used 
ted«»>te both the passage between the bords at the epd of each 
^afj and also the width of solid coal or pillar measured along the" 
headways—that is, between the bbrds—and this width, //us the 
width of the bord, is termed a “ winning.” As (in the Instance jus’t 
dted) the headways advances every 8 yjrds, room for another mtf' 
is “ won out.” The temptation of making walls thin, in otder to get 
a number of bords won out quickly, is apparent. Judging from old 
“views” dated about the middle of the last century, it was usual to 
get as much coal as possible in the first working with little con- * 
sideratirm for a second working of the pillars. Fdr instance, in a 
“view” of Murton colliery, near Benvick-on-Tweed, dated nth 
November 1754, the viewer states; “I find the men win aboufy 
yards of headways to a winning, and take 3 yards of that for "a 
bord, and leave 4 yards for a wall, andTiolc these walls at 4 yards 
long, so that the pillars are a square of 4 yards.Jhe side. . . 

By the above method of working there is a grefft quantity of coal 
lost, for they cannot make a second working. Theiefore I recom-* 
mend for the future that the bords be driven 4 yards wide, and fihe 
headways twixt4 feet 6 inches and 6 feet wide, and the pillars left 20 
yards long and 4 yards thick, by which method there may be a 
^..lecond working, and the eoal will work much rounderffoy ^ese 
SiABaar* will probably prevent a thrust at any time when worWng the 
i#,lBine, and in ail probability near six-eighths of the coal may 
“k wj^as by present method of workfhg not more than two- 
Apin. in “ A View of Ravenswortli Colliery, taken 
i Mily read: " ITte Bridge Pit is working in the Top 

'?***. ***%* ^ inches, out of which thrown out |s stone and 
about 8 yards to a winning, take 4 and 
»«*• -VV as it aRkears on measuring the bord, they don’t work 
til*’." 

|te“ is a, term Which is often fount! in mining imports 
sr -« Bits of .the list c«ttury, but it has become almost 
fp th? hMtfAnd-ptfc system of working, h is stiH used, 
tongw^ It meant a ro«in ro?^ iu an east-and-west 
^Whg whiA the coals .were ; brought odt, the term now 


“goiii|.»^ The len^ of a 








. -.wra isusiHUly dwicnga, of a piM The solid ccttlfcft to' 

^eo «rf-M "walls* or ^pillars.*’ Thus, in “A at 
..tw ^“ddison and Pts., by William Unlta*i 

J hn Allon, d^ed i8th November 1769, the view^ report 
“•Tollws: As the Five-quarter Coal Seam is the u^n^S 
to-be.wrought there, the regular and best.way of workii» U 
^ our opinion, that the’lessees begin to work that part of it whi 
les to the east of the Prosperous Dyke first in the whole coata 
thenin the.w//irt»if/// 4 irj,- after that to begin on the westil 
.. Prosperous Dyke, and wqrk away the whole coal if theiW 
any, and then the ti>a//s md pillars to the rise, securing the sa 
■watercourae.” . . 

As pits got deejjer, it was found necessary to make iflte pj]M 
. wider, m order to resist the crush of the overlying strata, ^ 
operate? m two dififerent ways, knoMih respectively as “crMp” at 
“ thrust” '■ Creep occurs when area of pilhars is not sufifi^ 
to support ^e superincumbent pressure, and the floor (or “t® 
of the seamjs soft. The pillars are then forced downwards, aS’tt 
floor “nses” where the coa] lias been removed, until floor aajffli 
come together. This movement goes on until all the excava|W 
ar^M up, no^jmbering for the support of the roof beii^ 
jgHb to resist In e.xtensivc creep. Districts of pilla)|_Se«^ 
extcift have been known to creep tight in h * 
MHB^was not an uncommon occurrence in the 
IHpry and the latter end of the last “Thrush o» 

^^d, is the term used to describe what occurs wh^ 
sufBtiest‘support for the superincumbent priesweian . 
the floor of the seam is hard, and does not riiif hi'thd 
walls, as in treep. In thrust, therefore, the pillars 

result that the coal is rendered worthless; whereas 
^rept; pillars have been subsequently opened out, and 
I* John Buddie, w'ho is sometimes called the Father 
5 Engineers, writing in 1834, relates • that in working tht ll 
seam at WaMsend colliery, at a depth of zad yaids—ttds 
rf the seam being 6 feet 6 inches, and the pillM'^tQ 
hy 22 yards Idhg, with bords 4 or 5 .yards WKfrt'fe 
■ whieh shook severdy theViUage. cSil^allsend 00 Ae 
tiiat ins^^pntly,w?>rfcing the We^tCoal seam, 

1$ jrttdS'jMow dw Main Seam, fihe Coal 
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brokeif ftnd forced upward!^ below all the old bord rooms in the 
lU^n Seam, so that it could not be worked to profit. 

Mr R. L. Galloway* tells an anecdote of what occtirrcd at 
Longbenton church (Longbenton is a village about-four miles from 
Net^castle-on-Tyne) in the early days of the century. During the 
swice one Sunday, the.congregation were so miKh 'disturbed by 
pieces of plaster falling from the building, and*(tthcr signjvof move¬ 
ment, that they gradually dis|}crscd^lcaving the \icar alone, in .spite 
of his repeated assurances that “it was only a creep; only a creep.” 

Mr J. H. 11 . Holmes,t in a bo«k publi.shed in 1816, mentiqps^ 
that when working one of the scams inthe Harrington pit, a creep* 
fKcurred, which caused a rent through the whole upper strata and* 
alluvial earth to the surface through near too fayioms in thickness.” 

Under the system of w-orking which was general in Durham and 
Northumberland, until the present century was well advancccl, creep 
and thrust were imminent dangers in the dccirer mines. Consulting 
viewers u.sed to be called in to advise what was the smallast amount 
of coal necessary to be left to prevent creep. It was the fear of thus 
losing the colliery—combined with thg great difficulty, in gassy 
mines, before the era of safety lamps and improved ventilation, of 
removing the gas sufficiently to prevent cxplosioiii-which hindered 
the working away of the narrow coal pillars then universal. 

The state of a g|»}r. colliery at the beginning of Uiis century is 
well illustrated by ill authentic account of what the famous John 
Buddie was accustomed to do at Wallsend colliery, as rekited by 
the principal performer, one .Anthoii)- Sharp, afterwards “kcckei'” 
at Kibbleswordi colliery. 1 he scientific ;ind humanitarian kit^rcst 
which was beginning to be awakened in connection with co.al-minc 
explosions, and Mr Buddie's reputation, brought to Wahsend many 
visitors of various degrees, from Russian Czars dpwnward.s. Not 
far from the bottom of the shaft, .Mr Buddie had prepared an 
apening of considerable height and size, where gas was nearly 
ilways found lurking next the roof. This chamber served as a 
aboratory for the practical demonstration of a pit explosion on a 
imall scale, as described in a local ncws|)aper .some years ago. 

' The awifax tferandi was as followsWhen a partyV.as expected 
Mr Buddkf would say, ‘ Now, Anty, dis thoo think thoo can give us 
I cradc the day ? ’ ‘ W ey, aa’ll trj',’ was Anty’^usual reply. After 
!ettim.'belaa' with infinite care at the proper time, Anty would go 

* “A History of Co»l Mining in Great Britain,” by R. L. Galloway, 

Durhanumd Northumberland,” fy J. H,-H. Holmes. * r' 
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forward a little into the chamber already described'with 

Buddie LThCSt^fetS 
Sif fiZl rr “ ‘‘"d ‘"'u. «>S- 

ilmost invlSt there await results, fheexplosi^, 

t « r ’ «™ter force than even 

. uddk bar^lmea for, and .as the noise echoed and w-cchoed 

hadeLushVf h'enerall)- concludcsl that they had 

t? , "’"’■"2 Ihr tfiat day at least, and were glad to be 


.b “‘“I- ;n jcasi,, 

,h|uled up.the shaft again to fre^i air and safeh-. 

As recently as sixty y«ars ago, the condition of a large fiery' 
mine must have been deplorable On the day previous lo^a erJt 
explosion at Wallsend (a colliery under the most skilled manageS^t 
, of the day-a great financial success), in the year .835, whereby 
102 peftons lost their lives, the pit was in so dangerous a state th^ 

"'“'■hing with him, were 
obliged to come away, extinguishing their Davy lamps, which had 
aWy tecome red hot. According to the report of the “South 
Shields Committee for the Investigation of Accidents in Mines" 
(formed in 1839), “on the itiorning of the explosion, before Bell left 
work at eIoven,^lock in the forenoon, all the six Davys were on 
nre^ fo take aribthcr instance, at Lord Dudley’s Netherton pita, 
in South StaUfordshire, it was customary ayite beginning of this 

century to regularly remove the gas three titffln day_at 4 A.M at 

noon, and at 7 p.M.—by fe/'H/V;?- it. ’’ 

The art of coal-mine ventilation has only reached its present 
mofc ^aflsfactory condition through long years of straggle widt*- 
great difficulties and dangers. A coal mine naturalfy em^ poison¬ 
ous and dangerous g.ases. To keep the atmosfffifere pure, and fit 
for the health); existence of men engaged in vigorous physical 
e.xertipn, through miles of confined passages, which too often can 
only be kept open by constant labour and watchfulness, is no easy 
problem, ^f the pioneers in its solution the names of Spedding, 
Buddie, and Atkinson are prominent CarlLsIe Spedding had charge 
of Sir Jaihes Lowther’s collieries at Whitehaven in the eafly parf of 
the eighteenth century, and under his able management many im¬ 
provements were introduced. He was the inventor of thettstedmilT 
the earliest attemgt at producing an artificial light witIcbLWoaMi 
not eiplode firedamp. About 1760 his son, James Speddii^tt 

* There is some uacertaiatg whether Carlisle Spring, or IdtsollTmMi 
Btt'iBtroduccd^OMinmg tbe air.” 
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succeeded him in the management of the Whitehaven collieries, 
Introduced “coursing the air” in place of “face airing.” Hithcrt© 
!t had been usual to confine the air-current to the working 
face, leaving Uie numerous passages already made, to take care of ' 
themselves; and consi’cjuenlly in fiery scams they became fillecT’ 
with gas, which on a fall pf nvif, or decrease in atm^pheric pressure, 
was forced out into the working faces. James*Spalding, i)y means 
of stoppings and doors, caused the air to flow up and down these 
passages after passing tlic working lace, tlnis clearing away t)ic gas^ 
if the air-current was strong cnovijih. At Walker colfic|y, on tjje^ 
Tyne—a colliery of great renoAvn a luitulrcd \’cars ago—the air was 
carried in one current ihrougli a clisi;uic« of about lliiit)’ miles. * 
Matthias Dunn, in his ))()ok on the "Working of Collieries” (pub¬ 
lished in 184S). stated tliat ‘‘during many years the practice of 
maintaining one continuous rolumn of air throughout th(f whole 
workings prcvaile<l, so that it u<is no uncommon occurrence for the 
air to travel thirty or forty miles from lea\ ing the downcast ()it to 
regaining the surface,” This s\ stein was soon found to be inade* 
quate for ventiljiling c.vtensive workings in fiery mines. The 
friction due to tlie great Icnglli (»f air\\a\- was ver\’ great, and as 
the current was accumulating gas all the wa\', it sometimes in 
a dangerously cxj)losivc static on reailiing tlie ftirnace, then the 
only ventilating power used. • 

It was under these circumsl.inee^ that Mr John Huddle was led 
to introduce the system of flividing or splitting the air-current into 
several smaller currents, In- the aid of air-crossings and regulators, 
and of dividing the workings into .separate districts b)^'l*:a\^ng 
barriers of coal between. \W ibis means cacli district gels a supply 
of fresh air, and the resi.stance which the air current Iths to over¬ 
come is mucli reduced, so that the same vcnttlating power produces 
a lai^cr total volume of air. ^ 

Atkinson devoted his mathematical genius to the elucidation of 
the laws which govern the flow of air through mines, (Wtermining 
the relation of the volume to the resistances with which it meets, 
and to the power producing it. In a scries of masterly papers, whicli 
may be found in the carl}’ volumes of the Trausactiont of the North 
of England Mining Institute to 1863). he laid for the English- 
speaking races the scientific bal^s of modem miijc ventilation. 

The practical test of a well-ventilated mine is the condition of 
the iitmosphere at the coal ftice, and wherever men arc at work. 
With modern appliances it is easy to jiave large volumes of ajr 
0owing along*the main roads; but to ensure tfiat throughout the 
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ramiBcations of an extensive mine individual shall be sur-* 
rounded by a healthy atmosphere, requires in deep and fiery mines 
the exercise of knowledge, care, and in^jeuuity. ' • ^ 

I ^ At the beginning of the present century, according to Mr Buddie,*" 

•tbe maximum produce of a fieiy scam, attainable under any mode 
of. working, fl'as* considered to he -i ;!, per cent, the pillars b^ng 
made 6 yards By >3 yards. At Walker colliery, in i 795 , Mr 
* Thomas Barnes partly worked some pillars in a fiery scam as 
follows:—IJe formed the old Vorking'i into districts of 10 to 20 
dcres in areti, b\’stowing with ^stones ilie horrl rooms and walls 
^litrounding it, so as to fgfin a solid harrier of 40 to 50 yards in 
•breadth, ivc yards width ol coal u as then remowd from each end 
of every j)illnr, leaving duly 10 j'ards by 6 yards of coal standing. 

1 lie artificial harried hindered creep from spreading to the adjoining 
pi 1 Ians. • Ihis plan was adopted at Wallsend, and other of the 
adjoining collicfics. Mr J. H. M. Holmes, I'.S.A.Jn his book already 
mentioned, states that “the Wallsend coals are so valuable, that 
Mr Rus.sci [the owner] is taking away all the coals, and substituting 
stonewalls.’’ In 1809 Mr Buddie impioved ujkui this by leaving 
barn'ens of solid coal round^ach district, an arrangement known as 
“ jiancl work.” 

, The date a'i^hich it became customary to remove pillars 

formed by a (wevinus workiiif; has been a |)(iint of some importance 
in" determining claims for damage to the surface, and many such 
claims in which the ])olMt arose have led to legal proceedings. 
That damage of the kind was done at an early date is proved by 
the cerajids of the Ilalmotc Court for the County of Durham, 
I'.arly m the fifteenth ccntiir)', there was an in(|uiry before that 
court aboutta case which lutd occurred in the parish ofWhickham, 
as to which it is recorded: “It is found by the jury that John de 
I’cnrith is injured by a coal mine of Roger dc Thornton, so that the 
house of the said Jolm is almost thrown down, to the damage of 
the said Joljn of 20s. assessed by the jurj” therefore it is considered 
that the said Roger repair the said house to the value aforesaid, or 
satisfy the said sum."t And a century and a half later, in a lease 
from Queen Klizabeth to Sir Nicholas Tempest of coal mines in 
• Stella, it was stipulated that sufficient pillars (“columnat vel pillera”) 
^ould be left to su^rt the roof.} 

The “ Caniplcat *Colher,” a small work which was published in 

- •-;— 

* Air Budiile on “ Mining Records, 1838.” • 

t “ History of Dgrham," Frands Whellan & Co. 

t T. J. Taylor’s “ Arclueology ojihe Coal Trade.* 
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*708, bears beyond dispute internal evidence of having been writte 
^by »me one well acquainted with the practical working of collicrit 
in “ northern parts ” about that date. In that work, describing th 
System of working, the author says: “And in this method'it i 
that we carry on this coal work, taking away 3 yards or betto 
according to the strength or softness of the coal, and leaving 4 yard 
standing .for pillars to support the roof and weight of .the Cart 
above.” The depth is assumed to be Co fathoms. Tliefe is n. 
mention in the pamphlet of any suBsequent worlsing of .the pillar; 
This is .strong evidence that at that, date it was customaiy to leav. 
more than half the scam standing in pillars, and that no attemp 
was made to remove the pillars. The p:imphlet was citej as testi 
monyto this effect by Mr G. C Grccnwel] in his evidence in thi 
rase of Shaflo v. HoHvw, I 'aut^han, & Co and the Eedesiastka 
Commissioners jor Hnj;l,ind, trieci in April and May iSSS. • 

In the old shallow mines the pillars were small.hnd frequenti) 
no attempt was made to remc we them. When seams Ij-ing at greatci 
depths came to he worked, larger pillars were required, and more coS 
was therefore lo.st if they were abandoned, and the practice of thin¬ 
ning or splitting them became general. ‘I'lie amount that might be 
taken off the pillars was a question a Inch receiveilRefill considera¬ 
tion. Five viewers, who re|Kirted on Byker collie^^n 1746, wrote: 
“VVe, whose names are underwrilten, h.avc viewed Hyker Collierj' 
and finde ye same to be fairl.v and regiilarli- u rought, 9 vards to ye 
winning, ye pillars 5 yards thick, and to j e best of our opinion 
there may be three-quarters of a yard taken off the walls in the 
Hagg and Bud Pits, and one j-.ird taken off the walls in tliGChJnce 
Srieedwell, and Virgin Pits.” They kept themselves safe, however! 
by adding: “ \\ hen this is done, we cannot certifj- the Colliery will 
be upstanding."* • ' 


Mr Matthias Dunn, in his hook on the “Coal’Trade” f 1844) 
states that “the working away of pillars in the fiery collieries was 
first practised .at Chartershaugh, on the Wear, in i;j8 Edward 
bmith being then viewer.” Mr .Nicholas Wood, speaking in i860, 
said: " Pillars were taken away at a very early period. I have 
reports as far back ,is 1740 or lyjo, and upwards. Is to mode of 
taking away pillars, and have travelled in Old Benton Waste 
where large districts of pillars have been worked entirely away! 
Benton was abandoned somewhere before 1765, so that-before 1765 

— r - * _^ _' 

• “Archre^gy of tl,e Coal Trade," by T J. Taylor, from ProcMings m 



£ARUER METHODS OF WORKING COAL it ^ 

there must have been a s-ety extensive system of taking away 
pillars. If you inquire of old people, they say it was the practice 
to leave pillars till they got to the extremity, and then they came* 
^ back, and took tbem awa)*. The records of very old collieries show* 
'that it was the practice to take away j)illar.s.” And again; “The 
great, difficulty, kfore the lamp was invented, was to know how 
much’ you.could ffikc’away with candles, and whether, after taking 
away a certain quantity, j'ou could take away more without pro¬ 
ducing a creep.' * * 

^ ^One Lpk'e (.'iirry, writing on^trd October 175;, states: “I have 
this dttyviewed Tord Colliury (Northumberland 1, and find that they 
•have by working the w.-^ls or pillars of the s.iid colliery in an irre¬ 
gular manner brought a thrust n|H)n their w.itercourse for 130 yards 
in length,’’ fkc. 

In It report on Co|ilcy Hent colliery, il.itisl lithjiily 1780, it 
was stated that*” a b.irrier of whole co.il should lie left to .support 
the roof, instead of which the pillars have been wrought, and thrust 
bTought within 2 yards of the waterdcwl." 

From documents in the Durham Cb.iptcr offices, the Low Main 
.seam aiipears to have been worked unilcr the Durham Grammar 
School so far ba^js as 1623. tind scarcely any coal left. 

In a “ Copy ol\ View at Mr Carr’s Collier)’, liirtlc)’, by .Anthony 
Waters and William L'nthank, dated the 17th June 1767," the 
viewers state: “ We this day viewed that part of Dirtley Col¬ 
liery belonging to Mr .Strother Carr, and find the I’cggy Pit 
working the walls in the Maudlin Coal towards the west in a 
regfllag fllanner. That towards the east, it apix-ars the walls of 
the Maudlin Coal arc wrought. The barroway from the Peggy 
Pit is in Some danger of running together, which .should be 
taken care of apd prevented, so as the walls towards the west as' 
far as }he Ash Pit may be brought thereto, and as far farther west 
as shall be thought pro|x;r. . . . .And we arc of opinion that the 
said Maudlin Coal Walls may be wrought with the least haaard at 
present of bringing down the feeders of water in the Upper Main 
Coal, and ought to be wrought before any walls arc touched in the 
Low Main Cdhl and Hutton Seam in the cast part of the colliety.” 
The expression “working the walls in a regular manner,” m thn- 
document, seems tj imply that it was customary at that date jtn 
remove the pillars in the shallower collieries which were free from 
gas, and this is confirmed by the old toports already ;^uoted. , 

• Tnumetiom e} North of England lUinHfg Imliluli, voWk, p. Jl. 
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In estimates dHtcd 1766, and now extant, of the probable amount 
^of jvorkable coal to be obtained from a j^iven area, a fourth part is 
allowed for as left. * 

* In old collieries it is not unusual even now to.find distrids of 
old pillars, only a few yards in width, which have been abandon^ 
by former workers. The j)criod of a<ivance tow^ds larger pillars 
and their-entire rem(jval is indicated in the following extract from 
a report dated 4th March 1791:—“ Copy of Mr ^anmiys report of 
Ramshmv Colliery. --'I hen (k"'cvndc(l a pit in tliiscollicry.tothc Maitj 
Coal Scam at the depth of i3ralhotps. Height ()f the seapi, 5 fec^4 
inches of merchantable clean coal. On exainining the workings, find 
the same irregular, the winnings Iwing in.T|lc at 5, 6, and 7 yards, 
and the bords tlrovc in brcarlth from U) 4 \ artls; also the pillans 
arc in length from 10 to 20 yank, and four. tlii'. mode of working 
nearly onc-tliird of the mine i-. left, as tin pillars now stanefing arc 
too small to admit of a second working. On viewing the seam in 
consideration of the lightness of cover, I think it advisable in the 
New Tit, which is now sinking, to make (he winnings at S yards, and 
the length of the pillars 20 yards, to make a second working, if the 
coals can be made mercliantablc. hy tliis mode of working, a 
greater quantity of coals will be obtained, whidv^cill be a piofit 
both to tlio Lessor and Lessee.” 

The advantage of lca\ing\\idc jiillars, amply sullicicnt to pre¬ 
vent creep or thrust during their removal, docs not seem, however, 
to have bevn generally realised until the jircMMit century had well 
advanced. In inan\' cases tin* pillars nerc “roblx'd" (to use a 
technical exj>rcssion}—that is, partially reiruwcd—citlun- by driving 
a narrow place called a “ jenkin" through the {)illar in a bordways 
direction, leaving a foot or two of coal on cither side, of by taking 
‘off lifts at each (-nd. The old workers seem to ha,ve had a strong 
objection to letting the roof fall, and the evidence goes to shoiv that 
the practice of leaving largc-sizerl pillars, with a view to removing 
tliem entirely in a second working, hccixmc yeneral only about sixt}’ 
years ago. 

In a report on Fallowficld colliery, dated lotli November 1828, 
Mr Nicholas Wood stated: “On inspecting the worl!ing.s I found 
they were pursuing the mode, almost uni\-crsally practised in the 
district, of making the winning 9 yards, taking ^ut or working as a 
bord 5 yards, and Icuving unwrought or standing 4 yards*as a pillar; 
and,as it does not seem to be the practice to work the pillars out 
afterwards, four-ninU^s of the coal is tlierpfore lost When the copl 
is drained b)^engine powci, and when in working the pillars there 
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is a risk in raising water, which by overpowering the ermine in^t 
endanger the permanent safety of the colliery, it is often advisable 
to'leave the pillars. But when the coal is drained by a free wafer-* 
.course, as in the present case, and no .such risk can tlicreforc occur,. 
sSis quite practicable by pursuing a different mode of working to 
obtairi the wRolo of the coal, which, while it prorluces to the land¬ 
lord four-ninths ntore-coal, is not incon.patlblc with the interests of 
'the tenalit. . . , 'I'lie principle on which the colliery has hitherto 
been worked, not only during the pre.sent take, but in all previous 
ones, hits bct'ti with a view of not obtaining the coals left as pillars. 
*ahfl this has been sanctiont^l by *the custom of the di.strict." 

. In a {e|wrt made bj' .Messrs (i. Johnson .ind N. Wood in 
N'ovcmlrer 1823, tlte)- recommended that in ''winninj; out to the 
north a thick w,in'or harrier of 40 yards in breadth be left at 

interval* of everv si.xteen hords.\nd in general, as from the 

peculiar situatiitns of the rlifferenl rojalties a working of the pillars 
must be resorted to at no disi.int periml, we would direct the 
attention of the \iewer to the expedienc)- of Ic.aving sufficient 
barriers, that he mai' he .able to oht,iin not only the greatest 
quantity of cal, hut also iif the greatest iierfeetion. 

Messrs Ivaston and Uumi, in a report made in 1827, write as 
follows: “The width of the e.xcav.itions, and the quantity of coals 
to lx- obtained by the first working, form a very im|K)rtant feature 
in'the management of so exten.sive a mine as this; and are very 
much governed by the future pr.icticahility of taking away tltt 
pillars." And “as no <|uestion can e.xist of the advantage of large 
pillursjki' the effectual working of them," they went on to rccom- 
maid the addition of 1 j ard to the width of pillar. They continued: 
“In order generally to provide for such pillar working, districts 
should lx: preserved by coal or other barriers of from 8 to 15 acres 
in extent, as cwcumstances ma)' |Kjint out; where defended by 
coal only, the barriers to be left from 40 to Oo yards.” 

Reporting on the working of the Main Coal .scam at Hcttcm 
colliery in *1832, Messrs G. Johnson and N. Wood recommended 
tliat the winnings should be increased from 14 yards to 16 yards— 
viz., 12 yards for the pillar and 4 yards for the bord—“ taking into 
consideration tbe depth of the seam and the nature of the coal. 

Where pillars had been left, it was customary to apply to tlm 
mining agents of th^ lessors for permis.sion to tjiork them, and this 
permission was only given in some cajes on certain conditions, such 
as building stone pillars over a certain area, to “ prevent the process 
of the weight" 
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• 

From the various extracts given above (and many more to the' 
same effect might be added) we learn that as the result of the slojv 
‘evdlution of practical exjrcricnce, and of increased facilities'of light- 
•ing and ventilation, imiMrtant improvements in the bord and'pillar- 
system of working were introduced in the period about l830-40<e-’ 
namely, a greater width of pillar; and in the deeper and fiery piincs 
the isolation of districts by leaving barriers of Solid coal round them, 
to be removed subsequently ; thus, by these means getting eventually* 
the whole of the scam. * * 

The following up of the whole Ij)- the broken—that'is^ the work¬ 
ing of the pillars clo.sc Ixjliind the firsuworking in the whole coaf ' 
—was also practised early in the century, ^ Mr NicholasiVood, re-* 
porting on Tanfield Moor colliery m 1S3C, wrote: “The mode now 
almost universally practiscil, u hener er circunista* cc.s will allow, is to , 
make the partial working and taking away the jrillars one oi^rration; 
or take off the pillars immcdiatcl)- following the first working.” 

Summing up, the documentary evidence cited goes to show that, 
previously to 170R, the general practice was to leave small pillars hf 
coal standing for the support of the roof; thirty \-cars later, pillars 
were being partially, sometimes cntirelf, removed, and during the 
remainder of that century in mines free from gas j second working 
of the pillars was freciuently carried out. In till' deeper and fiery 
collieries, which liegan to be develo|Kd about the sniddle of the 
eighteenth century, the risk of creep, as well as of gas explosions, 
prevented the removal of the pillars, 'riio invention of the safety- 
lamp, improvements in ventilation, and the formation of much 
larger pillars in the first working, were changes for the betfct "'♦''uh 
were introduced during the first thirty to forty years of the present 
century, and which enabled the pillars to' be removed in a second 
working—sometimes immediately folkjwing the first^ and sometimes 
deferred for a considerable period, according to circumstances. 

The annexed plan—Fig. 4, Plate IV.—which is a reproduction 
(on a reduced scale) of the original in the authors’j)os.session, 
made about the middle of last century, shows the workings at 
that time of the Pea Pit in Hedley Cround.s, in the eounty of 
Durham. It may be regarded as a fair specimen ef the sort of 
pit plan then in vogue at North country collieries. The pillars vary 
a good deal in length, but in width are regular, the winnings being 
10 yards. Dottei^ lines are freely used as distinctive features, 
indicating both the main ro»ls and the north line. There is no 
indication of pillar working, unless the dotted area in the bottom 
right hand ertrner is fheant^to indicate gdaf. • * 








CHAPTER TI. . 

'working costs and results-past and present. 

• • 

WoKKiw; Costs. 

As rcg.irds the cost of aotlcing coal, the following is a summary 
of some ii*itanccs taken from old |ia|)i rs and rc|X)rt.s in the authors' 
[xissession, coveringja |K'riod of over .seventj- years, from 1763 to 
•1836, In mo.st cases, further dot.u'Is or copies of the documents from 
which tfie |)artij;ular.s have biTii taken are gi\eu subsetiucntly. 


• Coumjr. N.ime of Collierj'. | Dale. Co*.! }kt I <>ii. R«iiurks. 


Northum))e> 
land < 

I.f)nglK-jUon 

• 


4 <i. 

1 7 l 

I 

In the Whole 

! 

, III the I'illars 

This does not include 

1 anything for rent, 
j tiixcK, nr materials. 
Do. 

Durham . . 

Tm^a-Ul Moor 

1771 

I 5 

0 iij 

1 Marti Coal Seam 
1 Mutton Scam 

Knit and taxes not 
included. 

Xorthumljer- 

land 

Durham ... 

1 Wallwttk- ... 
.Mount Moor 

1771 

1790-95 

I 10. j ... 

' 9 - 3 ' 

Du. 

Do! ^ 

Brandon High 
Odlicry 

1796 

2 II 

1 

Including 3.3d. jicrtcm 
for rent, Imt nothing 
for materiala 

Northumber¬ 

land 

• 

j Willow Bridget 

• 

> 1S19 

3 0 


Includes rent, taxes, 
materials, and all 
cost for putting into 
waffcons at the tM. 

Durham ... 

Mount Moor 

1827 

4 2 


Do. 

Northumber¬ 

land 

aAcomb 

1827 

3 3 i 


Do.' 

Do. ... 

Munt^u Main 

1827 

4 0 1 

Pillar working 

Do. 

Durham ... 

Rl^kbojr ... 

1832 

4 6 1 


Do. 

Do. ... 

1 Witton Park 

■834 

* 7 i ! 


No rent included. 

Doi. 

; I^ttington ... 

• 

1 • 

1834 

4 8 1 

Includes house 
and all cost k 
at the |Hl (e|^i 

rents, taxes, materials, 

4 putting into wamoitt 
rpUng r^ty rest). 

Do. 

• 1 

Tanfield Lea 

__ ...A _ 

1836 

• 

3 3 i 

i 

Includes rent, taxei, tnautklf, and aU 
cost for putUi^ intp waggons at the 
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If these may be taken as average cases (and the authors know 
of no reason why they should not), the average cost of putting coal . 
into waggons at the pit was below 3s. a ton during the last centiicy, 
but the cost increased materially during the early years of the, 
present century. . 

•Coining to more recent times, the cost of putting coals into 
waggons at the |)it moiith per ton of un.screetied/coal.s, including all 
labour, material.s, rents, ta.ves, and incidentals, at three collieries; • 
1874-79, was as shown in the Tables on the neitt page. 

No. I was an old colliery, working two .scani'', both giving off a 
good deal of gas—one a scam Sf house coal, at a dhpth of%30- 
yard.s, varying from 4 feet 6 inches to 8 fcet in thickness, with 
workings extending over a wide area; and the other, a hard steam 
coal seam of an average thickness of 3 feet, depth 360 yards. 

No. 2 was also an old colliery, with widely e.xtended n'orkings* 
in one .scam, a steam coal, averaging 4 feet thick, at a depth of 
120 yards. 

No. 3 was a new collierv, working two seams -one 4 feet«to 
5 feet thick at a dc|)tli of 70 yards, and the other 3 feet to 4 feet 
thick at 200 yards. • 

In 1887 the cost of working a hard 3-feet seam at a depth of 
80 yards was as follows:— , 

Unscreened coals vended . 81,300 toiui. 


Ait labour . 

3 s- 

7.3od. per ton. 

Materials consumed . 

os. 

6.ood. „ 

Incidentals ami taxes. 

OS. 

4 . 44 d. „ 

Rents . 

OS. 

5.63d. 

Total cost per ton at the pit mouth 

4s. 

1 1■39^1■ 


In 1902 the cost of working several soft scams of coal, con¬ 
stituting a colliery in the Midlands, the seams lyiit^ at depths from 
the surface of from Coo, 7.46, and 859 yards respectively, anfl being 
from 5 feet to 5 feet 6 inches in thickness, was as follows;— 

Output for the year of all classes of coal 211, 003 tuns. 


Total labour . 

4s. 8.68d. per ton. 

Materials. 

is. o.87d.* „ 

Miscellaneous charges, including tent 

os. io.7id. „ 

Total cost per ton F.O.R. 

• 

•6s.e8.20d. 

* This is a high cost due to ttfe fact that wages and price of materials had 
not yet fallen fo the present level, but were still affected by the then recent 

inflated value coal. * * 

• • 
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] The figures given in these 
I thrre Tables suffice to show 
^ how much the cost of working 
varies at different collieries, and 
^yhat rapid ami violent fluctua¬ 
tions sometimes occur in it.evra 
at the ?•. •me colliery. 

^ The ye.tr.s iS'j, 1874.it may 
• be mentioncH, v ere " record " 
^je,ir>^, ill which the cost of 
labour unrl materials reached 
the holiest fli*«l-tidc of the 
century, and probably of any 
pnn ioiis century, the immediate 


.i I 


^ I 


o> 

• .. 

' 5 ^ 3 ; ,A ' 

War, 'i he recoil was as rapid 


r 'i;'"1 f • 

■Is the spring li.ui Ix-en, and in 


1 Q ’‘1 0 c 10 

1S79 li’v working cfhst of col- 

, N 

s...visas 

1 Idles M.is in many instances 


^ ^ d 4 - N c '1 

onc-ii,d( of wh.it il wjik in 


t. ''.O - C 3 -A 

18;., 
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, »>>: d 4 ia 

- . c 0 - 0 o 


^ o- N 0 e o ; 

- 3 C'd N «n 


in 


• lA - « "S 1/. [ 

■ S'J5 O N 0 0 I 


■B. 


1 .|s 

III! 


.\s Mould lx‘ expected, a 
,i;rcater f.ill took place in 
ibc price of coal. In 1873 the 
price of best coal im|«)rted into 
London wa.s 31s. 3d. a ton at 
tile sliip's side, exclusive of 
lines, while in 1880 it was 
14s. I 111.—a fall of 52 per cent 
in seven years. The years 1900, 
lyoi, "ere also "record” years, 
coal being sold at higher aver¬ 
age prices than at any time 
since 1874 

Ac the present time (1905) 
a fair average working cost o( 
putting coal into waggons at the 
pit bank is &. a ton. 
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The subjoined documents illustrate, and will further explain, the 
particulars given on page 15;— ■ ^ 

I. An Account of the Charge in Working A Ten of 
Coals at Longbenton, 23RD September 1763.- 



In tbe Whole Mine. 

Per Ten. 

In the Pillars. 

• PerT.11. 

Forliewinp 

. £0 18 

1 f 

£0 

9 « 

„■ driving 

tea .«• 0 Q 

0 

6 0 

„ hceidways 

. 0 1 

6 


... 

y, setting on ... 

• •a ... 0 0 

9 


0 9 

„ trapping 

... 0 I 

il 

■ 0 

0 lA 

„ overman 

... ... 0 I 

loA 

d 

0 10^ e. 

„ sledding 

0 3 

0 

0 

3 0 

„ corving 

. 0 5 

9 

0 

3 9 

„ *dr.awing 

1 1 a ... 0 1^ 

0 

0 

13 6 

„ *wai]ing, ike .... 

... ... 0 0 

9* 

0 

0 9 

„ putting 

... .. ■ oil) 

0 

0 

i& 6 

Candles and oil ... 

... ... 0 4 

6 • 

0 

5 9 

Smiths and wrightb 

... ... 0 1 

3 

0 

> 3 



(, 

K 

1 3 ■ ■ 


At 48 tons to the ten, tills is is. rid. per ton in the nhole, and Is. 3 jd. in 
the pillars. • 

II. An Estimate of the Charge of Working the Hard > 
Coal Se.am, Tanfield Moor Colliery, pTii Oct. 1771. - 


With a i6t Peel; Corf. 


• 

(/ 



Hewing . 

at 2 

0 per score 


Putting in a mean ... 

... I 

3 

,» 


Corving . 

... 0 

3 

,1 

19 bolls to a waggon, and 22 

Sledding . 

... 0 

3 * 


waggons to a ten = 418 bollb. 

0\’erman for headwav 

and 

•rW 


candles, &c. 

... 0 

9 

„ 

16 pecks s 2 bolls. 

Driving levels, &c. ... 

...• 0 

4 



Props and deals* ... 

... 0 

9 

» 

If 2b.: ic.:: 418b. = loscore 

Shovelling and wailing 

• ... I 

3 

1, 

IOC to a ten. 

Drawing . 

... 1 

2» 

»> 


Smith and wright ... 

... 0 

lA 

„ 

The pxitters with trams 

Ropes, shovels, &c. ... 

... • 0 

3 

» 

have 8d. per score the first 
change or 60 yards from the 

Agency, &c. 

... 0 

3 

ti 

shaft, and advance id. for 


« 6 10 



every 20 yards after in a 

mean bord. io| score to a ten at 6s. tod. per score is = ^ 

Ci- t !*• 9 d. per ten. 


« * **Wailing” is picking the stones from amongst the coals; **drawing,” 
raising the coals up the shaft. 

+ One peck - 0.3‘cwt 












JVQRKING COSTS AND RD^VLTS. 

The Charge or Working the Hutton Seam. 

\ With a 34 Peck Corf. 


boifs toa ten. 

If 3b. :•! c. :: 418 h.W 7 score 
Dcr'ten. 1 • 


Drawiaj' 

A’^.~The drivers have lod. Smith and wii^ht 
• per day t^irough the )car. • Hopes and shovel 


Hewing in the whole 1 8 

Ptitting „ I 6 

Corving „ c 3| 

Sledding „ o 34 

Overman for hcT iwa\ 
and candles o 5 

Driving levels. &r. ... 0 3 
Propvand deals ... 0 4 
Shovelling ami wailing o 3 

Drawing . I 6 

Smith and wright ... o il 
Hopes and shovels ... o 2]! 
•''Kency . o 2 


• * in pillars i j 

*6 ,,16 


7 score a ten at ;s per m oie - £,2. 9s. od. per ten. 
» 'jd .. ^ 1%, 3d. „ 

nr. An Kstimate to taki: WAi.iiOTxi.i; Coujkky by the 
Ten or .Seoul: with a i6 I‘kck Cork. 

• j ^ 

To hewing hy the score with a 16 pei k <orf . j* q 

„ putting with barrowmen or horses, finding horse-geers, drivers, 

• Horse-kceixiis, afid .ittend.ame . I ^ 

„ ovennanship, «ith headways, oil, aixl * aiullvs . 0 g 

„ follcys, trams, sledges, and wright works . 0 j 

» smith-work and iron gecr . 0 2 

„ wet and double woi king . o oi 

„ limber and deals, with biick and deal stoppings, vVe. o 3j 

„ dr^wir^ the coals and rubbish to bank . 2 J 

„ corving and sledding . 07 

„ ropes and gfnns* . 02 

„ fail of stock . p . 0 j 

„ driving all winning headways, water-level drifts, alxive is. 4d. per 

yafd, the owner to pay if overplus . 0 | 

„ examining the waist and shift work. o I 

n drive lcvels«sct over troubles, pump and lead water to the height 

of 3 feel or under, if above that to be in the owner’s hand o j 

» finding stuff, make and hang tr.ip-doors, and keeping them ... 0 i| 

,1 keeping fire-la^ps and oil-lamps . o | 

« wailing and shovelling in the iM .jps.. ... 0 3 

>t agents .. . p 

n lamp coals used at bogk and underground and loss of coals 01 


At 10 score 10 c. to a ten it will be £ 4 . 1^.7^ po'ttij! 


* was the machine used for windin^the c«vm up ijiaft 



20 COLUERV WORKING AND MANAGEMENT. 


IV. Cost ok Working Brandon High CoLUERYt 

■CORNFORTH, I3TII JANUARY 1796. 

Per score of 8 Peek Corves. * . 



. s . d . 

Hewing . 

. I B 

Putting . 

... ... ... ... » ... ... 1. 6 

Headways . 

... ... ... •.*.j ... ... .0 .. 

Overman and candles 

. ’ 0 0* 

Sledding and corving 

... *'* *** *** ^ ^ 

Wailing, 4jd. props, 2d. 

... ... ... ... .* ... 0 .6^ 

Smith and wright . 

... ^ .^ ... 0 li 

Drawing . 

. ,. 06 

Interest on money sunk 

.. . 0 6 

Sinking and drifting \ 

0 6 

Unforeseen / 

i 

c 6 4^ 

Rent . 

. *. 0 8 

2';. f id. per ton = 7 0 


V. An Estimate of the Kxfkx^k or Working Willow 
Bridgk C(>llii;rv upon 2.400 Scores of Coals, 21 
COKVKS TO TUK SOORE. WlllCII OCGUfTO PRODUCE 2.10(;i 
Chaldrons and Kia-i’ the Pit going one year. 

£ s. il 

Hewing and putting 3,400 score al 2s. ^»d. per score. 300 o o 

Driving narrow work . 10 o o 

One ovennan, a part of hi> tune, with house and fne . 30 10 0 

One bankman, 3is. per week, house and fire, say 50 weeks ...^57 o 0 

Two enginemcn, i8s. }>er week, house and fire, 5: weeks . J02 12 o 

One gin driver, IS. 3d. ))cr day for 300 da>s . •... 1815 o 

'Keep of one horse and interest upon his value *. 40 o o 

Ropes, iron, timber, leather, and all other materials usuallyincludcd 

in tradesmen’s accounts, also blueksmitli’s work . foo o o 

Corving and rods. 600 

Damage of ground . •... 500 

Colliery rent payable to Lord Jiarringlon . /60 0 0 

„ „ Vicar of Bedlington. 20 0 0 

—r —- ■ 80 O O 

Gratuity to Mr Gibbon for surrendering his agreement . 30 o o ^ 

• ^779 7 o 

% 0 
The qaantity of coals to be led above ground for this sum ts },ioo chaldrons 
llie pumping.engine consumes 2 fothers per day for 363 days 243 „ 

<1^ Quantity remammg for sale ..v ... 1,857 
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• • * 
Makes the expense f«r working Ss. 51!. jxr chaldron, bul for tire engioe coab 
the expense would be 7s. $d. a chaldmn, and as llie water ntay be expecttd to 
con^nue to abate, protobly 8s. per chaldron may be fairly staled as the rate^tf 
wotkiog for^he ensuing year. Ss. a chaldron - 3-», a ton. 


Vi.’ MpUNT CdLi.n-uv. An Kstimate of the Exi'Ensk 
of WORKINO AMi Ll AmNi; ldAl.S l*EK SCOKK, FROM 
FEIIKUAKV TO AM) WITH 1795. 


Mewing . 

I’liUing from f.uf m (i.nn-.,. 
I’utung from ci.me to '•haft 
Laying a \vagg(»n w.ty 7 *^^ 

yards at 1 s. (>d. 

r rancnien. 

• < )vcnncn and dc^)«m■^ 

Candles and oij . 

Uoling walls. 

Harrow way dcal> . 

Double . 

Sledges, trams, rollcys 

Setting on . 

THIPF,'"’ . 

Fire lamps . 

Stoppings 

Airand watei touibCi 
Repairing shaft ... • •• 

Engine level drift . 

Smitb*work. 

Gins.. 

DrawingwaUi locnginelevel 
Drawing cbals 184 fms. witli 

horses . 

Sledding out. 

Corvmg, 3lid. Mr score; find¬ 
ing ropes, 3*d. per score 
Wailing and shovelling 
Engine and workmen’s coals 
Binding pitmen ^ 
Salaries •. 


Fei score 

*Average is. 9.3d. per ton » 

_ .. 


Vs SN<. Pir. 

1. 

SfKisfi Pit. 

GaTK Pit. 

Higli M.iin 

SMns, t 
't Ton S» i>ri*, 
20 k 
l orf. i 

I.0W M.un 

V.im, 
i.K I oil >c,, 
ih IVt'k 

High Mam 
tvani, 

(» Ton Jvorv, 
») PiTk 
Coif. 

Hiiiion 

Stwin, 

6 ‘Ion Score, 
90 Peck 
Corf. 

s. 

s. ./ 

,r. 

rf. 

2 Ti 

2 h 

4 0 

2 3 

0 0 

<> 7 

1 8 

1 3) 

1 o‘. 

0 K; 

0 ik 

... 

, 0 2 

0 ij 

... 

0 A 


0 1 

... 

0 , 

^ % 

“ 5 

° K 


0 4 

0 4 

0 3i 

0 2). 

<1 .rt 

0 4 

0 Of 

0 

0 I.S 

0 ok 

0 4 

0 1 

0 1 


... 

0 o'i 

0 ok 

0 o| 

0 o| 

‘ 0 1 

0 li 


0 t 

u 1 


0 OJ 

... 

0 1 

0 1 

0 ( 

0 1 

0 i 

0 1 

0 1 

0 t 

0 1 

0 1 

0 

0 I 

0 oi 

0 oi 

0 OJ 

0 o4 

0 oi 

0 Oft 


0 Of 

0 2 

0 ll 

0 2 

0 3 

0 o’; 



0 o| 

‘ 0 oJ 

0 ok 

75 fms. 

... 

0 Of 

87fm«. 

2 9 

2 0 

... • 

19 

0 4 

0 3i 

0 4 

0 4 

• 0 7 

0 61 

, 0 4 


0 2i 

0 2 

0 3j 

0 li 

: 0 4 

0 3 i 

0 3 

0 3 

0 

0 3 

0 3i 

0 i 

j 0 6 

0 6 

. 0 * 

0 6 

1 11 1 ) f 910 

•9 7 . 

91 

*1 1 lai 

d 

_ 

1 7# 

1 M 
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VII, An Estimate of the Exfexse of Working the Hutton, 
. Maudlin,. AND High Main Seams in the SprincvvELL 
Royalty to the Vale I’it of Mount Moor Colliery in 
FEIiIWARY 1S2; totals up to £u,02I for Uii annual vEnd a{ 
. 20,000 chaldrons (53,000 tons), including all labour and 
materials, keep of- horses, rents, taxes, and^incidentals,*. This 
is cipial to I is. a chaldron, or 4s. 2d. a ton. 


VHI. .An Estimate df the Eni-iAsi: of Working Acomii 
Colliery, near Hk.xiiam, dated 4TH May 1837, on ah 
annual vend of 0,240 tons, reaches the tt^al of ;fl,028. Os. 8d., 
including all labour and materials, ro)-alty rents, taxes and* 
cesses, and incidentals. This is e<|ual to 3s. 3.,5d. jxtr ton. 


IX. The Estimated Cost, dated May 1827, of Working 
Montague Main Colliery, near Newcastle, in the 
High Main .Si:,\m Tillars (dci)th of seam 36 fathoms), was 
£14,300 fur an output of 13,800 score of lO peck corves=66,240' 
tons=4s. 4(1. a ton. fliis includes the same ftems as aboye, 
and alsopd. a chaldron = 3.4(1. per ton for leading and staith 
charges. 


X. The Cost ok Working IIlackhov Colliery in 1S32, then 
the most exijcnsive collier)- in the elHckland district, u-as for 
“working coals and putting them into waggons at the pit, 
including rent of mine, agents' .salaries, and all other e.x'penses, 
I2s, per chaldron = 4s. 6d. a ton.” 


« 

XI. From a Valuation of Witton Park Colliery, May 

1834, BY MESSR-S THOM.AS STOREY AND JOHN TURNER. 
“The expense of putting these coals Hito waggons at the 
colliery, including all expenses (except rent of mine and a 
< probable^ expenditure in sinking pits and laying waggon 
ways), ^l^amount to 7s. per chaldion.” . ‘ 



m/lKING COSTS AND KSSV/.TS. tj 

, XII. The Cost of Raising 19,972 Score=29,958’Chauirojis 
■ *79.388 Tons of Coals at I'n tington Collierv, near 
Durham, during the first ten months of the year 1834,' 
amounted to ;£'t8,563. 13s. lod., including all labour and ' 
materials, .^1,332 for house rents, rates, taxes and'incidentals, 

. but not rhyaljy rents. This is ciual to i2s, 5d. per chaldron, 
of 4s. 8d. iH-'r ,(m.. 


XJII. lisTiMATi: OF THE KvCensi-; of Working Coals at 
^TaNFITLD Lea Coi.i.ii.rv, .Supposed annual vend 20,000 
chaldrons {= 53,000 toiai). 


= js. 4<l. n (CD 


=^ 73 >l 


*6.ood. 


/KA|ti nsc of l.ilmiti rxiH inlcd in !.iyin^' thr coats o» 
i lutk, iin-lii(lin4 piiUmj:, overmanship, 

1 'rliift work, toning, biakcincti, wailing, &c., 8 h. 
pci si-oio, rtiili a 20 |K't k rorf, is per cliiildnm... 

KiTping innlftgiinuul horses. 10.il ^4^ . 

M.iin engine, iiuluding cngineni.u), liiein.iii, hemp, 

aiui repairs, . 

I.e.ifling woikinen’s file coal, gin horses, and oilier 

lahourage, Innses at .{’45 . 

joiners, ,^120 ; Muilh-work, Hr, in.isons, including 

hneks and lime, is /300. 

Keejling machines in repair . 

I ^l.iiciiaK, \u., pi ops, ,^400; timber anddeaU, J^xoo\ 

7 iron and rails, ^Joo; casi iron, /^i2o; ropes, 

( /70; Krease,/35=/835 . 

rVgencies ;ind surgical atieiulaiu e, ^^400 . 

Labourers and carimen leading workmen’s fnc coal, 

3 men and I horsc-kceper at I2s. }>er week each 

f Colliery rent, 20s. per ten, is fier chaldron . 

^ I Poor cess, highway rate, taxes, S,c. 

Sundr>' expenses, putting through troubles, drifting 
Miiltifanoub loss by house rents . 

an 3s. 3|d. a ton per chaldron 8 


t, d. 

4 o 

0 4} 

0 4 l 

0 4 

o 4 
o I 


Selling Price of Coal. 

Some notiee of the market value of coal during the past is oot 
without interest. One of the earliest transactions on record* is • 
purchase in 1366 of 676 “ chalders’’ of sea coals at Wynlatone ftw 
£^y. 17s. 8d., by denry do Strothre, the Shcrjff of Northuinber" 
land, by order of the King (Edward. III.), for iiforitt at WiaiJsot 

■ - I ■ ' ' ' fc/ 

»♦ Pipe Rolls, 40 Ed. 111 ., 13671 
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• # 

Castle. The chalder was at this time probably about i ton, as 2 
of them went to the keel. The price therefore was is. 5d. a ton; bi 
money is said to have been then about ten times its present vafu 
These coals were brought down the river in “ keels ” (flabbottome 
VMsels of Very early origin peculiar to the Tyrie and Wear, no; 
obsolete) from the neighbourhood of Winlaton to the ships whic 
carried them to London.* 

fhe total cost in London was 5s. 3d., or4s. ud. pc 
chaldron of about i ton. .Allowing for the difference, in the valu 
o money, the price of coal « a.s therefore considerably higher at tKa 
time (the fourteenth century) thafi it is now. ’ ' 

_ During the .si.vtecnth century there was a general rise of price," 
m which coals shared. The price rose from 3s. od. a chaldron a 
Newcastle to 9s. A charter from Queen LliAlHith to the town 0 
Newcastle-on-T)-ne in 1600 dealt with the coal trade, and.amongs 
other regulations limited the price of best coals t(» los. a chaldron 
of second class to 9s., and of “ meane coles ” to Ss. 

During the seventeenth centur)- the jirice on board ship<al 
Newcastle ran from los. to 13s. a chaldron, leaving out of accouni 
such exceptional prices as that obtained in 1644, when Newcastle 
was besieged by the Scots, and coal was sold at 80s. a chaldron.f 

At the bcgmmng of the eighteenth century we find “The 
Compleat Collier” (170S) lamenting the low price pf coal. “ War 
It ever heard of or known that this Noble, this Main Coale wa" 


‘I’')®* y'arof bini; Henry V., .vii. i4:r, ... the ljurden of keels 
was limited by statute to 20 clialdroiib, 91b Kmy Henry V, c 10” See 

Hutchinson’s"Durham,” P.O07. ) v., c. 10. bee 

“ The keel-load long coniinueil to be the prinrip,d standard oT me'asure 
^U5 in 16^ an order of the I’nvy Council is addressed to the Hoastmen of 
Newcastle to prevent loading ships by bulk, instead of by 'the jtiste and trewe 
meiwured kele, and another order in 1613 directs tHat ‘coals are lobe sold onlie 
by the measuredde keles. It is manifest that the kdt .and the ten were at this 
^TOd synonymous, and iliat the keel carried ten of those chaldrons,*the size 
of which IS aftenvards particularly specified in the Act ol 30 Car. 11 . and which 
constitute the then Newcastle chaldron. It is also cle.ar iliat-the keel-load 
consists of ten scores of the bolls of that period-twenly-oiie to a score. 

By statute 30 Car, 11 ., c. S, the bowl-tub of Newcastle is declared lo 
contmntwnty-two gallons and a pottle (22) gallons) Winchester measure ■ it 
was tweuly-seven inches in diameter, and there were twenty-one boMeai^ 
r^u^o each chaldron. I)y the same Act the content of each wain is to'te 

busM heaped measure, and 

T-ToCCcTss!:: 

by 6 & 7 Will. HI., c. to (1700), the Newcastle chaldron was declared to 
cotnist of Its present we^hi, 53 cm. The originW chaldiwn was 2,000 lbs. wei^t. 

t "Eji^lmd’sprievances ifiscoi ered,” by Ralph Gardiner. 1655. 
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sold, as lately it was, or now is, for-Ss, per chaldron, VPatcr or New* 

■ castle or Sunderland Measure." 

• In 1727 the Durham coalowncrs entered into an agreement 'for* 
I seven years not to sell for less than n s. 6d. a chaldron. A recent, 
^reement of a similar nature now in force amongst Some North- 
cogntry coaloh ncjs is an instance of how history re|K‘ats itself. ' 
Sofeens were (jrst. introduced about t77o, feing then made Of 
' Vood (see c. Fig, 2, Plate II.}, and it is not till after that date that 
we begin to. read df “ round " am! " small" coals. The demand for 
coal in the Dmdon market rapidly incre.ised aliout this time. This 
•intftased demand, and the^Contmental wars, doubled the price of 
gpal between 1790 and .1815, and the .\orth-conntry toalowners 
endeavoured to keep up these high price.s by regukiting the vend. 

^ Regulation of (Sie vend or " man.igement of the vent," as it is 
called is an old document! was practised as long-ago as 1605. 
under the contit)! of the Hoastmen of Newcastle, a very ancient 
fraternity, and earlj- in the present century the matter engaged the 
attention of Parliament. .\s the regulaticjn of the vend is some¬ 
times advocated at the |)resent dav, the following explanation of 
how' it was done sixty yetirs ago is interesting. It is given in 
the words of Mr Brandling, a large colliery owner of that day, 
^on his cxaminati»n by a .Select fommittee of the House of 
Commons, as stated in their re|)ort, presented 13th July 1830:— 

•“When it is understood by the co,downers that all parties inter¬ 
ested in the coal trade on the Tyne and Wear are willing to enter 
into an arrangement of this nature, a representative is named for each 
of the cpllierics. These representatives meet together, and from 
among.st them choose a committee of nine for the Tyne and seven 
for the Wear, which is, I think, the number of collieries on the Wear. 
This being done, the pWprietors of the best coals arc called upon 
to name the price at which they intend to sell their coals for the 
succec 3 ing twelve months. According to this price the remainii^ ’ 
proprietors fix their prices. This being accomplished, each cotUery 
is requested to send in a statement of the different sorts of coal Ihqf 
raise, and the pow'ers ofthe colliery—that i.s, the quantity that each 
particular colliery could raise at ftjll work; and ufon these sUtte- 
ments the committee, assuming an imaginary basis, fix the relative 
proportions as to quantity between all the collieries, which propor¬ 
tions are ol»scrved,*whatever quantity the marjtcts may demand. 
The committees then meet once a month, and .Recording to flie 
probable demand for the ensuing month, they issue'lO . 

I to the dififererfi collierfes—that is, if they ^ve me an imagii^ 

^ a • .'NiS 



“ . • ^.vz, 

• j ,7°4'SS p”ut,‘5:„’r°'"r®"' “ “" «■! 

• ■ £ r«;"S 

<i-% ''“"“"'“-j.«-“'“jfc 

•Ine Committee, in il„.:,. 

•«. i» .i» «»‘,n. „*i 

of the centurv it i« Mf ^ ^nonnous. At »!,„ k. • . ™ 

11 . ^ to h iv,. 1,,^ , hesmnine 

annually; m 1850,43,000000 tn. • ^ JO.ooo.ooo tout 

tons (estimated); in 180 6^fifi^ “* ^^53* S6s?ooon 

‘^f 5 ;. 7;9 toms; in /go, '"5,043,257 tons; in 

230,334,469 tons. '^^'"//,525 tons; and in imit 

From a Parliamcntarv, Return ic- i- 

“1 srr„r"p“ "-’Srs 
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to 1885 inclusive, the average price over the thirty-four yeaw was 
i8s. 9d.--the minimum being 15s. 5<1. in 1852, and the maximum 
3 “’ 3 d- in 1773 - I'nr the decennial period 1855-65 it avera^* 
17s. lid.; for 1865-75, 21s. 2d.; for 1875-85, 16s. lod.; and for. 
1885-95 die price-, in tlie I.oiulon market gave an average of 16a. 
to 17s. a ton. • 

Actordiii”; to .'itaiistics ivccntly by the Couiinercial 

Department of tlie Hoard of I'rade, tlie avera^T value of coal at 
the pit’s mo;ith in*tlu: rnited Kiiij^dom was in 1S99, 7s. yd. per 
ton; in if/oo, kk lod. per toti ; in p.»oi, fjs, 4d. ]«t ton ; in 1902, 
•8s.^(l. pur ton : and in i%>;„ Sd. per ton, Mtice when to the 
pteseiit time the j^nce eoiUimitnjsly and considerably fallen, 
the rise in prices livj\in;4 r'Mnmciicefi in iSg^ulu'ij the price W’as 
^s. I id., .an increa«e^'f rd. a ton on the pre\ious year 1896, when 
the avcr»^c \alne was only 5s. lod. 

Some useful* mfonnation in lespei l of tin- value of c<»al is 
obtainable from the Annual Kepori issucfl fnnn the Home C^ce, 
mikingf its first aj)|x:.irance in i8')4,ilu; issue k-in;; due to a rca^m- 
mendation of the Royal ('ommission ou Minin*,; K(-'yaUie.s. This 


report ^ivcs 

the folI(.\vitV4 fuAu 

lO-s for 



England, 

IJiU'.liH 

'’^i<io,5U:,3jS ttms 

\ ..ill 

/<rtj,844,2</» 

7 

//. 

6.95 ifcr ton. 

^ Wales, 



9 

5.6 „ 

Scotland, 

^ 34 ,</):,: 4 o „ 

t(V)22,9J2 

6 

292 „ 

Ireland, 

102,812 „ 

48,55.8 

9 

5'35 M 

• 

230,334,:v5 


7 

7-93 « 

• F»,2. 

n mints uti'y, ilis '■in.ili 

itiiy derived a.ini ij urncs im 

t Lems int hided. 


t .Moniioutli'.lure i8 it)(.lu<lnl m h upland. 


Interest on Invested Capit.m,, 

With regard to the average return upon capital invested in 
collieries, it is difficult to make any general statement owing to the 
violent fluctuations in prices which have characterised the trade 
during the last thirty years. Such evidence as is available is some¬ 
what conflicting, but the average interest per cent received 1^ ijie 
colliery owner has certainly not increased in the same ratio as dm 
increase in wages secured by the working miner. * 

A statement of profits for the year f742 of som% cotlieries in l|e 
neighbourhood of N,fwcastla-on-Tyne (known jts Byk^, JesM^i 
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Bushblades, Hyermoor, and the Lands) shows that 41482 chaldrons’ 
(109,927 tons) of coals had been sold for a total sum of £23,2^$! 
‘making the average selling price 4s. e.gd. per ton. The ejyienditttre 
.was ;fi8,029, or 3s. 3.3d. per ton, leaving a profit of £$,2(6, Or 
ll.dd. jrer ton, a rc.sult which many colliery owners of the present 
day would be glad to reali.se. • 

When giving evidence before a I’arlianvntary Committee in 
1830, Mr John Huddle asserterl that 5 per cent, was the'average* * 
profit after returning the capital, and the highest rate he knew was 
14 per cent., including redemption of capital. The late Sir Georjje 
Elliot—in his scheme for a National Coal Trust, mad'e public in . 
September 1S93 —estimated th.at an average selling ))ricc of 7s, 3d. 
a ton at the iiit-bank would suffice, at the then annual rate of out¬ 
put, to give an intcre.st of 5 per cent, on the dcircntures which were 
to form one-third of the capital of the Trust, and from to to 15 ix'd 
cent, on the ordinary stock which was to constitut..’ the remaining 
two-thirds of the capital. Independently of this, there was to bo 
a sinking fund for the redemption of capital to make the consoli¬ 
dated property [Xirmancnt. 

From evidence given before the Royal Commission on Mining 
Royalties, Mr T. H. Elliott drew up a report in compliance with the 
instructions of the President of the Hoard of J'rade, in which he 
distributed the whole product of the Coal Trade foj the year 1889'" 
as follows 

Wages. 55 per cent. 7^30,896,250 

Royalties . 8 „ 4,494,000 

Otlier charges . ... 25 „ 14,043,750 , ' 

Profits. 12 „ 6,741,000 

, ^56, 47 5 , oho 

He also gave figures supplied by seven colliery companies, showing 
the trade profits for the year to be 2^220,922 on an aggregate capital 
of ;£2,986 ,o 86, or 7.40 per cent. 

In the Report of the Labour Commission (1893) it is stated that 
"in the coal trade of the United Kingdom there is embarked a 
capital of probably not less than ;C 100,000.000 steriing, and if the 
average profits on mines assessed to income-tax over the period of 
ten years ending 1890 were made in coal alone, they would not have 
pud 6 per cent (jn the capital embarked on* that industry. , . . 
Several witnesses informed, the Coal Committee of 1873 that the 
average profits made in the coal trade of this country over a lor^ 
period of years had not e.xceeded 2j of 3 per aent” " 
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Sir James Joicey has estimated the amount of the capitil 
invested in the collieries at £i io,ooopoo, but it is \'cry difficult, if 
not impo^iblc, to arrive at any salisfactorj’ conclusion in respect 
this. -Taking his figures, however, as being near the mark, and • 
calculating oj^ the computations slated aly vc as being the correct 
divtsioji of the total receipts, we arrive at a profit return which gives 
Jmt 4.7 |)er*ccnt. on tHc capital invested, and this without .allowing 
anything for the redemption of capital. 

. Three of*.thc largest coal anfl iron coin[>anics in South Wales, 
witjj a total capitalisation of ncar^' three and three-quarter milHona, 
Iiave paid, over a term of t\v«,'nly years, average yearly dividends of 
ITI, 3.1, and 1.8 per cent.* 

I’he late Mr G. JJ. Bidder, O.C., in his article tm “ The (mifits of 
4 Joal Bits" in the iXitu'tirnth Cenimy fur May 1S94. stated (what will 
hardly Be denied) that "an annua) return of 10 per cent on the 
capital, to include l)otlt interc'-l and di-prcciation or redemption of 
Ciydtal, is suiely a \'ery reasonable remuneration. ... No man 
would emb.irk his money in colliery pro|>crly unless he had a fair 
prospect of obtaining at least this return for it."* 

In the year 1903 llie Board of 'I'lade issued a return showii^ 
the quantity of coal pn»duce(' in llie United Kingdom, its value, 
Hhe number (jf coal miners and their average wages for the years 
1991 and I90:twilh the estimated amounts expended on mincff’ 
wages, with tlic balance for other expenses, and profits of coal- 
owners. Though these figures cannot, for reasons that it is 
needless to consider in these iwigcs be taken as strictly accurate 
for tlic .separate coal mining districts, the probable errors arc much 
smaller for the United Kingdom as a whole. This return show* 
that for thcMecennial pcriiHl 1892-1901 the average output of coal 
was 198,785,00(^1005, valued at j^75,o52,ooo at pits'mouth prices, 
or an average value of 7s. 4.2od. per ton. The estimated numbear 
of workpeople employed in coal mining averaging 699,500, the 
cstimat^ number of tons of coal laised per person emplf^'cd hi 
coal mining being 284, and the computed average rate of weekly 
w^;es 28s. 3d., or, assuming fifty weeks' full employment for each 
person employed, no alh)wance being made for disputes aflecting 
employment and production, £49.3*^2,000, leaving a computed 
amount for expensea other than wi^es and for coalowners’ 
£23,670^00! Sir James Joic^ drew some deductions from dbft,;, 
___ 5 -^ 

#* How the cost of s^^ing ts^ncrosc^ and profit* jge reduce^ ^ 
of the output, if dearijr shown in this article. * ‘ r t 
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Board of Trade figures which had been issued in May 1901, jind 
^ his letter appeared in the Times of 22nd May 1901. He took the 
costs, other than wages, as amounting to is. 6d. per ton, though 
experts agree that this should be is. pd. at least. Jt can be shown • 
that the total receipts may be divided up as follows:— • 

Wages 
Rents 
Materials, 

Profit 


t. d. 

4 ,7.01^ per ton. 
o 6.50* „ 

I 1.50 „ 

o 6.64 


• .11 ,1,1 in ,a,, 1.y il.t 

y»r» otcr whuli tliesc figures are l.tkrn. 


... ’'^'5 ■ ■ 

Ci'niniisMoii, imt iliosc were below tlie atorage for three 


Tiik I-iJTUki; or Coai, uriMkc as an I^'vk.st.ment and 

AN I.NDI'sTKV. ' 

{ 

The genci id tendency in the eoid lr,ade, as in most other great 
industries, seems to be for I.abour to receive more and Capitariess. 
“ Foreign economic writers are idreiidy beginning to remark that 
one of the most striking of recent economic phonomeini in England 
is the check which appears to have been given to the growth of 
large fortunes, and the wider .ind more even di.s^tribution of wealth 
which is taking place.” t This phenomenon i.s unmistakably appa-' 
rent in the coal trade, of which it may Ire said—as‘ regard's every 
district in the United Kingdom—that the spoils of the scientific 
triumphs of the century have gone to Labour rather than to Capital. 
“In ordinary times” (to (piote a high authority, alike in the Coal and 
the Iron tradesj) “ practically the whole of the proceeds of manu¬ 
facturing operations tend more and more to go into the pocket of 
the worker, and very often for long-continued periods these proceeds 
have themselves to be supplemented out of that of the employer, 
who can only look for anything like an adequate return for his' 
enterprise in those spurts in trade due to some e.\ceptionaI temporary 
conditions, which apparently tend to become both fewer and further 
between in proportion to the development of the resources of the 
world and the ever-increasing resulting competitioij. It may be 
diat at one time manufacturing concerns were carried on too 


* See “Colliery Managers Pocket Book” for 1902,g/s/^. 
f “Social Evolution,” by Benjamin Kidd. 


J Mr (now Sir) Pavid Dale, iff his Presidential Address (1895) to the Iron 
Steel Intidite. 
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«i«wsivcly for the benefit of the capitalist. It would almost seen 
th^t' at the present day the pendulum had swung to the OUiei 
ejftreme, wd that the programme of .some of our advanced socitf 
' reformers, that capital .should be employed and works carried o« 
solely for the^benefit of the workers, was practically establiahif^ 
itself as an accomplished fact.” 

^ Be^dcs fompelition between producers as capitalists, there art 
influences at work among the manual workers tending in the same 
ditection of advancement in the* .security of their position. As 8 
recent writer says: "The dilfusloj of knowledge, the improvemeW 
t)f education, the growth of prudent habits among the masses of the 
people, and the opportunities which the new methods of business 
ofler for the safe investment of small capitals-all thc.sc forces arc 
filing on the side of*the poorer cl,asses as a wlnrlc relatively to the 
richer.” •• It is quite prissihle, as the outcome of these developments 
as affecting the firoduction of coal, that future years may .sec tlw 
adoption by the coalowners of this country of some such scheme 
of’collective prcHluction as was proposed a vear or two ago by the 
late Sir George ICIliot. In the words of Mr ICmerson Hainbridge, 
“The true principle which Inay, perhaps, .some day be evolved 
out of disaster and misfortune is the principle of co-operation— 
jo-operation which •will yield to capital a reasonable return com¬ 
mensurate withi the risks and uncertainties of mining, and to the 
workman as large a proportion of the product of his industry as the 
condition of trade will afford.” t 

The eliief impression left by ;in historical review of coal mining 
in th» United Kingdom is the enormous progress made during the 
last two or three generations in every rcsjiect excf/il the return made 
to capital. This is apparent when one reflects that such everyday 
features of colliery working at the present time as shaft cages and 
guides, Ac safety-lamp, the steam locomotive, the trade in coke, 
ventilating fans, wire roixjs, mechanical haulage, mechanical screen¬ 
ing, the use of compressed air, and the application of electricity to 
signalling, lighting, and motive power, have all been introduced In 
the Course of the last hundred years. The progres.s which has been 
made may be eetimated to .some extent by comparing the fimntlt- 
piece with Plate II. (page 4), showing an average modern collieiy 
and one at the beginning of this century. There is hardly M 
ai^Iiance (save the simplest tools) or a macitinc in use I 

"-- 8 J 

* “Elementi of the Economics of Industry,” by Professor AIM Manhiilt’ 

f 7 >wu. Aci Imf. efiMimi^EKiiiium, voL x,, p. 419. 

# 
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modern colliery which could have been made at the’beginning o 
, the century; and even as regards old forms of tools there hav< 
^ fnT' 'l°*e''orthy changes as regards the matena 

h^ the means of pro'fiucing 

Sr mTh h ■•‘"d cheaper cost. From 

™nk 0 aSl'S“"T ■"h’ing has* risen to .the 

rank of. a well-ordered industry, ,n which njany oC the' latest 



cnAPTPiR m. 

tPONniTIOXS OF LABOUR JN COI.LLF.BrF.S—I'AST 
ANb BHESENT.' 

Former Conditiceis of Labour.—Lahtnir plays an exceedingly 
ifhportani part in coal mining, as much as Oo to 70 jtcr cent of the 
cost of " getting the coal iKting represented by workmen's wages. 
That the old men were skilful and lalairious workmen, who 
pros'cd their ca|)acit>- in dealing with pnihlems and difficulties un- 
known in the present conditions of coal mining, is shown by some 
of their work still to be .seen ii old mining districts. Many of the 
old watercourses—upon tthich, before the era of pumping engines, 
ffie existence of m^st collieries absolutely deiiended—are monu* 
ments of careful toil. Ix’ing in some ca.ses as much as 12 feet in 
depdt, partly in stone, and partly in coal, and not more than 30 
inches in width. Some of them are narrower than this, the width 
being insufficient to allow a man to turn round, and yet they show 
straight sides from top to bottom. In the deeper ones, a wooden 
scaffolding or floor used to be fixed at abjut half the depth, which 
served as a l\plf-way stage for removing the stone during the pro¬ 
gress of the cutting, and subsequently as a flrxir for persons walking 
ilong the “ level.’” Both in these “ water levels," and also in some 
jf the bords driven in the coal, a division for the air current was 
jften provided by cutting in one side of the stone or coal a recess, 
ibout a foot square by a foot deep—sometimes called a "grip"—- 
he front of which was covered by a wooden plank, so as to form a 
eparate passage. This was done before the days of bratdciflf, 
Vater-ways were also sometimes cut in the coal by the side of « 
dace; In some old workings, in a 6-feet scam with a clay band M - 
he middle, one of thef authors of this volume hajf seen a trou^’: 
firmed in the coal above the band and qsing at such a level 
How water filled into it at the face to run away to tke back of 

It h needless^ perhaps, to remarlc tha^in tte old*days'ii||h^f 
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'as cheap, and the hours of labour long. Boys used to work fronfl 
xteen to eighteen hours a day, so that they literally never saw the- 
in from one week’s end to another, and they had an uncommd'nly 
jugh time of it when they were at work, especially the putters,* 
efore the days of metal rails. This is graphically described in the 
icy Tyneside vernacular by Thomas Wilson, in sotne well-known 
erscs ;t- 

THE PITMAN’S PAY. ^ 

But heavy puttin’s fiow forgetten, * 

Sic as we had i’ former days, 

Ower holey thill *tind dyels a’ splettin’t 
Trams now a’ run on ihetal ways. 

This was the wark for trying mettle 
Here ivry tuil his level fand : , 

Sic tussels nobbut pluck could settle, 

For nowse less could the racket stand. 

< 

And had wor bits o’ yammerin' yeps 
That wowl about wor barrow-way 
To slave and drudge like langsyne cheps, 

They wadn’t worsel out a day. 

God bliss the man \vi’ {feace and plenty, 

That furst invented metal plates; J 
Draw out his years to hve times twenty, 

Then slide him through the heavenly gates. 

For if the human frame te spare 
Frae toil and pain ayont conceivin’, 

Ha’e ought te de wi’ gettln’ there, 

Aw think he mun gan strite te heeven. 

The hewers’ hours were shorter, being eight or ten. Within the 
memory of old pitmen of the present day, it was usual for a man 
hewing singly in a bord or wall to hew as long as he could get tubs 
to fill, and then to lay his place full of coals to be filled after his 
departure by the putter. Sometimes he would be joined'at 7 A.M. 
by his marrow (or partner) of the back shift, and the two would 
hew together till about 2 P.M., by which time the fore-shift man 
bad usually had enough of it, and went home. In pillar workings, 
where the coal can be got more easily, they worked shorter hours. 

Terms of Hiring. —The custom was to engage men once a 
^^ear for the whole year, under certain conditions specified in a 

* The oapiral floor of the seam over which the trams were dragged 
^ split by constant wear, 
t h^tal plated were introduced undet ground tbout 1803. 



COmiTJONS Of LABOUR IN QOLUERIBS, |js 

written document, which was legally binding. The “ binding day • 
js^ to be an important event. ’ Subjoined is a copy of a Pitmtm’a 
If early Braid, dated 3rd October 1706, for which the authors aie' 
ndebt^d tio Mr John Robinson, of Newcastle-on-Tyne. It does not 

war signs of legal or literary draughtmaiiship;— 

• . 

“ An?Agreement mac(e between Sir Francis IJUke of Ford Castle, Knight, 
ind Thomas Wear, Wflliam Gardiner, George Williamson, Robert Kead, John 
Ponmant, Alexander Hunter, and James Anderson, all hughers at Gaderick 
Colliery. Founof the said seven have* agreed to work the Stoney Coale, and 
they are to drive her no wider than ye colliery will beare, and as to the Dip 
•Rooft, they agree to condy it very strongly as they go on. And it is agreed 
between all ye said Parties that the said Collyers arc to have three bowls out of 
alFthcy work*be they great or small, and yc fourth bowle either great or smalt, 
is to be for yc use of the said Sir Francis Blake, and the said Sir Francis it to 
l^ve his said fourth bowle daily, and is to be put into ye Banksman's hands for 
Sir Francis’ use, and ye said hughers do hereby covenant that they will work 
five full days in sail colliery every week till Easier next, or untill Sir Francis 
gels on the Main Colliery. And ye said hughers are to pay unto Sir Francis 
foi^the use of his Mills three Corfs of small Coles as long as this Agreement 
continues, and each man to pay one bowle of coals weekly unto Thomas Stuart 
and ye other three liughers are to work at the Drift until it is finished acconiing 
to a former agreement. In witness whereof wc and each of us, in the penalty 
of Twenty Pounds every one fur ye true performance of said agreement have 
hereunto set our liand^this 3rd day of October 1706. 

his his 

, Thomas*X We.\r William X Gardiner 

mark. mark. &c. &C. 

Witness F. R. Blake.’* 

TJic bowl, which originally was probably a measure containing 
as much coal as a man could conveniently carry, has come down to 
the present ^ay in connection with tentale rents. The rents pay¬ 
able to lessors of coal .royalties were fixed until recently at so 
much per ten of coals of so many “ bolls,” usually 418 or 440 bolls 
—I bolI=2.23,’ cwt. A rent per ton is now more usual. Three 
examples of yearly bonds are inserted in the Appendix. 

The system of yearly bindings received its death-blow from flie 
great strike of 1844, but it was still carried on in a modified form 
at some collieries until recently. 

, At the binding, each man and boy was paid a certain sum. A 
yearly bond of 1763—engaging 110 hewers and fifty-five <iriv)» at 
collieries in \yest Durham, worked by Lady Windsor and Alel^.y. 
man John Simpson—shows that the binding money was fid. eadt' V? 

In a letter from John Buddie, addressed to Kllchard Clayfieavy,' 
Eaq., at Newcastle-an-Tynoi dated 3rd October iScb, 
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him of the conditions of binding agreed upon at a meeting of coal- 
owners, it is stated that the binding money was to be “ for a hewer 
* being a householder, on the Tyne, 5s.; on the Wear, loa. 6d. Sor 
a hewer being a single man, on the Tyne, vSs.; on the Wear, 13s. 6 d. 
Driver on the Tyne, 3s.; on the Wear, 5s. 6d. A tram [there were 
two putters to each tram], on the Tyne, iCs.; on^lie Wear, 

IS.The drivers on the 'lync to work*fourteen hours'to the 

shift or day’s work in single-sliift pits, unless Jhc coals caii be filled 
and put out in a shorter time."* • * , ^ 

The highest binding money ever paid was probably in 1804, 
when "from twelve to fourteen gumca^^|)er man was gi\en upodthe 
Tyne, and eight('en guineas uixui the. W ear; and progressh^’C 
exorbitant bounties were paid to putters, drivers, and irregular 
workmen. Drink was lavished in the utmost*[)rofiision, and '^verj/ 
sort of extravagance perpetrated."f Tliis was due to an tvctraordi- 
nary increase in the demand for coals which had t.llvcn place during 
the year, and to the fear of not l)eing able to procure a sufficient 
numl)er of men, owing no doubt to th ? (‘ontinental war then [Jte* 
vailing. 

At the present time, the term of»hiting on which miners are 
engaged to work Jit c«>l!ieries in Durham and Northumberland is 
from fortnight to fortnight. The terms and* conditions u.sually 
adopted arc such as arc set out in the tlircc exanijiles given in the 
Apix'ndix (pp. 292-300;, wliich are forms t)f the contract of hiring 
under which workmen are eng<ige(l in collieries now at work. 


Former Rates of Wages.—'fhe rate «»f hewers’ wages prevail¬ 
ing at the beginning of the last century is illustrated by the 
following literal copy of a wage bill (1707) of Gadcrick colliery, in 
Northumberland (already referred to at jxige 33 *) 


All. Hunter, 4 days, Great Cole li, Small 38A, Waclges 
Jo. Ponmant, 4 days, Great Cole lA, Small 38A, Wadges 
Thomas Weir, 4 da\s, CJieai Cole 1, .Small 39, Wadges 
Will Gordon, 4 days, Great Cole i, Small 39, Wadges 
Jas. Anderson, 4 days, Great Cole 1, Small 39, Wadges 
Robert Hood, 4 days, Great Cole 1, Sntall 39, Wadges 


G.athkkick,*i8/// Oc/obtT 1707. 
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* Transactiom ^ the Derwent Vale A'aturalist^ Field Cltth, vol. ii., p. 22. 
Paper by Mr Janies F. Robinsor^ t Dunn on “ The Coal Trade," p. 28. 

I For this* interesting document the auUiors are indebted to Mr John 
Robinson, o^Newcastl^-on-lyne. 
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For putting 240 boles at 5d. per score... 

For banking . 

George Wilkinson. 

Ollier Men’s Wadges . 


For setting a scaffold 
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About 1708, it 'vas “most us,iial to agree with your Hewers of 
Coals or Mirfers, by the Score of Corves, by chance for ten pence or 
twejsre pence for each score, acc#r(ling to the tcndernc,ss or hard¬ 
ness of the coal, or accoidinjf to what the Mine will afford, and not 
b^ the Day or Shift Work, for it is common to give about twelve 
pence or fourteen pc^ce for each Shift, when jierhaps you will not 
have above thirteen or fifteen corves a man [xrr shift; so that it is 
clearly best to agree by the score, and then good Hand, good Hire, 
as we .sky, and you pay for no more than you have wrought, or 
cognes out of the Pit.” *1 his we learn from that ([uaint old pamphlet 
“ The Compleat Collier.”* 

The corf (see B, I-'ig. 3, 1 ’iate 111 .) was a basket made of young 
hazel rods, varying in size, holding from 8 to 24 pecks of coal thirt 
' is, from 2\ cwt to 7 cwt., a peck being .30 cwt. The corf was fitted 
•with an iron bow.V which it was attached to the winding rope 
and drawn up {he shaft, and (according to the authority just quoted) 
was “ subject to Clash and Heat against the Shaft sides, and so beats 
down your Corfu dayly, that if your Corve.s be not d.ayly beat up. 
and mended, you may lose more than one Inch d.iyly, which would 
brin^ your measure or Corfu, of fourteen or fifteen Pecks, down to 
nine or ten Pecks, and so lose you a third of your measure, and 
cost of Wofking or Ht;wing.” The coiwer, a man who kept the 
corves in repair, was a regular and important institution before the 

days oficoal tubs. - ,1 

As to putters’ wages at the same period, wo learn as fo»|WS 
from "The Compleat Collier”; “Iie.sides these Miners. caM 
Hewers, thdre is another sort of Labourers which ate caJlw 
Barrow-Men or Coal Putters, these Persons take the hewed Cotta 
from the Hewers, as they work them, or as fast as they can, aM 
filling the Corves with these wrought Coals, put or pull away 
full Corves of Coals, which are set upon a Sledge of Wood, and ^ 
hauled all along the Barrow-way to the Pit Shaft by two or thh^^ 

f London: “ Printetffor G. (Srnyers at the Rrag in Kllle-Britlto,^»7«*,*r-|- 
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• 

Persons, one'bcfore, and the Other behind the Corfe. . . . The 
Wages for the Barrow-men is usually about twenty pence or two-and 
twenty pence a day for each Tram (that is to say) for putting’'.so 
. many louden Corves, as are carried on one Sledge, or Tramdn ohe 
day to the Pit Shaft.” , 

In tho.se early days the hewer did not fill his cdhls. This .was 
done by.the putter or barrow-man, and as recently as thirty fo forty 
years ago it was usual, as already mentioned, for a hewer at the end 
of his shift to lay his “place" hill of coals,“and thpn go home, 
leaving them for the putter to 611 . 

From the same .source we learn thjt sinhers’ wages at this time’ 
were about lad. or I4d. per day. 

In 1752, at a colliery on Cockheld Fell, near Barnard Castle, 
County Durham, mechanics and masons were^etting is. 4d. a day, 
and sinkers, shifters, and labourers is. a day.* « ' 

A wage bill of Byennoor colliery, in West Durtiam, for the fort¬ 
night ended 28th February 1770, shows that eighteen hewers and 
eight putters were employed ; that the hewers were paid at therSte 
of IS. per score of corves (12 peck corQ=3.3d. per ton ; and the 
putters pd. per .score, or aid. a ton. The average earnings of the 
hmvers were is. a shift, and of the putters is. 8Jd. The pit worked 
nine days during the fortnight, and drew 1O2 score 5 corvcs = 5S4,, 
tons of coals. , 

In April 1752 a wage bill for repairs done to a waggon-?vay 
from Pontop to Derwent Haugh, a distance of 81 miles, shows that 
Wrights were paid is. 4d. to is. 8d. a day, and labourers lod. a day; 
and that the price for the hire of a cart and horse was 2s.«6d. a 
day.* 

At the same period, an engincman's wage appears, from the 
document cited below.t to have been 8s. pcT week 

18/^ Oclobar 1760. 

Agrsed with Tho.mas Log.sn to work as Engineraan in the New Winning 
cif’n™ hereof, and to be paid for the same Eight 

Shdhngs per Week. The said Thomas Logan is to attend the Engine by 
night or day as occasion offers. ^ 

I agree to perform the above agreement. Thomas Logan. 

WT'/wriM—W ill Dobson, Luke Curry, Alex. Manchester 
Joseph Wheatley. ’ 


* TranmHmsff tht Yale oJ^Derment NaluralistI Field Club. Paoers bv 
James F. Robinson. ’ 

tSee^“'H»pelavii Papers,” by John RoBinson, • 
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A blacksmith got 7s. 6d. a week:— 

. ' Seaton Sluice, sM 17^,i ' 

AOREEO.with George Allen, Blacksmith, for one year,' to commenoh 
rwehty^rst day of March 1763 at Seven Shillings and Sixpence per West 

• From an "Estimate of the Charge of Working Tahfield Moo#;; 
lollierj'. County Durham," dated 9th October 1771 (see page |8J-- 
. collibry which v;as*"won” in 1768—we find that tlte. hewing 
trice in the Hard Coal seam was 5d. a ton; that the putting 
trice averaged 3.12d. per ton; 'and that the cost of working— 
aclyding ail underground and ^rfacc labour, timber, and other 
laterials, and also agency—»vas is. 5d. a ton. The cost of working 
h« Hutton seam at the-same colliery, including the same items, 
ras li.66d. per ton in the whole, and ii.25d. iter ton in the pillars; 
jie hewing price in ^he whole being ajd. a ton, and in the broken 
.94d. per ton. 

A pay bill ttf the Moor Machine pit, Pontop Pike colliery, 
lounty Durham, for the fortnight ended 4th December 1786, shows 
hat the pit worked ten days, and raised 207 scores of corves of coal; 
hat thirty hewers were employed; and that the average wage per 
lewer per day was is. gd. Yet these were considered high wages 
t that time, for William Hutchinson, in his “ History of Durham," 
lublished in 1787, When writing of the pitmen living in the neigh- 
Kjurhood of Whickham, stated that they “earn great wages, which 
ecompense every other evil." 

The following is a verbatim et literatim copy of an old statement 
>f w^es, which has been kindly placed in the authors' hands by Mr 
ohil Robinson;— 

Sr and plese your oner, there is the ful of six mens work Each 
nans 36 Bowls p. day whiclj makes 216 Bowls att 2d p . . is ... £l I6 O 

Sr and pleas your oner there is the ful Account of all the Ex* 
lences this Pay 

Jse you in for* To six mans Days att is. 8d. pr 
3 anks Day . 

Do. Tuging one Day. 

Jin Driveing „ Day. 

fo three men att the water corns att i 3 d. p. ... 
fo tow men att fbe stone Dreft att is. 8d. pr... 

fo Candels used att the tow Drefts . 

fo Coals over the heap this Pay 56 Bowls at 2 p 
To putting ten,score & 16 Bowls att sjd. pr ... 


£ t, d. 
10 a 
I t 
» 4 

0 a 
V'S, 

' 3 , 4 ': 

0 I 
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* “ Lets vo» in for"*-that is, “ There is do* from yo%' 








j8 Colliery working ^nd management. 

To Mr Robinson belongs the credit of having discovered and 
brought to light the interesting Delaval Papers. The document here 
•quoted is endorsed on the back in the handwriting of Sir JoJm 

Hussey Delaval, who was elevated to the peerage in 1786; ■ 

In 1740 hewers’ wages were from is. 6d. to is. lod. a day, ai\d 
they remained at about this rate up to the last ten years of ^at 
century, when there wak a great ri.se in the cqst of all labour*,owing 
to the wars in which England was then engaged, and to the conse-t 
qucnt demand for men. According to one authority,* in 1799 
“the wages of pitmen had increased 50 per cent, within ten years';” 
and in 1813 ‘‘wages for hewing had advanced during thelast 
twelve years from 3s. 3d. to 3.S. 4d. a (la}'." In other mining dis¬ 
tricts the increase was apparcnti)' much the same as irf Northum¬ 
berland and Durham. Thu.s in W'c.st Cumberland, in 1675, hewers 
were getting 81 d. a day; in 1709 they were getting lod. per da)^ 
and other workmen as follow.s (—Trailers (puttcrs),i8d.; brakesmen, 
8d,; winders, 8d.; and corvers, is. At the same date, the cost ol 
bringing coal to the surface at one of the Whitehaven pits was 
about iid.aton. In 17371110 cost f.o.b. at Whitehaven was is,7‘Jd. 
a ton. In 1781 hewing was costing t)d., and trailing 5|d. a ton; 
and by 1838 it had more than doubled, being 2s. pd. to 3s. 3d. a 
ton for hewing and trailing.! , 

In 1826 the Pitmen’s Union was founded in the,Newc,astle-on- 
Tyne district for the procuring of higher wages, and in 1831 there 
was a general strike which resulted in “a very considerable advance 
of wages.” This success led to another strike, with the .same object 
in view, in the following year, but the result was that the ovqpecs 
were led to bring men from all parts of the country. In the-end a 
surplus of labour ensued, and a fall alike in prices aijd in wages 
occurred. 

Wages in 1833 und in 1905. —The ordinary wages paid at 
collieries in the neighbourhood of the river Tyne in 1833 are given 
below, with the corresponding wages paid in 1905:— 


• Dunn on “ The Coal Trade.” 

t rra»5. N E- Imt vol. xsxiv., “History of Mining in Cumberland and 
North Lancashire, by J. I). Kendall; also 7)vw.f. Fed. fnsf. M. E.. voL vii 
Historical Sketch ofthe Whitehaven Collierip-i ” hv r w ’ 
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Dubham 1905 (July). 


NoBTtlUMmt^ , 


34/a week witk privilege of 
finding oil 'and candles 
for deputies, cranemen, 
drivem. &c., at ijd. a 
day, aira rjd. per score for 
finding grease for rollers. 


AbMt the same as in Nor* 54/ a week, 
tbumbetland. 


9/10 a day, finding their own 
candles. 1 


a/ioascore; when employcil 
b)klUe shift, 3/10 a shift. 


Alx)ut the same as in Nor-' 
tlinmherland. 

4/8 J a shift of 7J hours, basi-. 
ratu,* • 

Dalai, loj hours, 3/5J per 
shift, ||isis rate; plit v, ‘ 
loi hours, 4/3 per shift, I 
•basis rate. 1 

4/9 per shift, bash rate. 


14/ a week, hfwing and pin 
ting the co.il rcipiircd. 


18/a week. 

3/8 a day. 

1/4 to 3/6 a day. 4 


i/i per shift of lo hours, 
Uismic, I 

16/6 per week and work 8 
hours jicr shift, Itasis rate, 
coal brought to them. 

16/9 per week, including 
]>ercentage. 

3/0} per sliift of 8 hours, 
^sii, rale. 

T 

? 

3/10 per shift of loj hours, 
basis rale. I 


Whole end backbye, 4^ 
j llrokcn and U wall, 4/3, \ 

! hong hours,t 3/7. I? 

Short hours,t 3/j. I 2 

Steam cool.t short hoars, Jja 
, </9i- H 

Steam cuiI, long hours, %/». i g 
Soft coal, short hours, ilji.i 0* 
Soft cotil, Jong hours, j/. ' 
Same as in ]>urham. 

18/10.53 per week, haxis rate, 
coal liotight lo them. 

16/1053 per week, basis rate, 

3/1 per shift of 8 hours, buis 
rate. 

t 

? 

Short hours,f 3/9]; long hours, 
3/ui, ba;4s rate. 


By “ Basis Rate " is meant standard wage, for instance, the percenlnge of wages above Ktandards 
at the time of writing (nth July 1905) is, in the various districts, as follows r—Northumberland, 15 per 
cent.; Durham, 37J per cent, j Federated Area, 40 per cent.; South Walt-s and Monmouthshire, 33} pw 
cent. 5 Scotland, 37^ per cent. Therefore, In the case of Northumberland and Durham, 15 and aji per 
cent, mmt be added to the respective liaiis wages given above in order to have the current county rate. 

♦ A long hour pit is one that draws co.als for eleven hours, a short one for ten hours. 

t The great bulk of the coal worked in Northumberland is steam coal, which fetchei a higher price 
and is also ^rder ttwhew than most of the coal in Durham. 

• 

Perhaps id. a shift ought to be added to the wages of hewers and 
putters fn 1833, in consideration of the " binding money,” which was 
paid once a year (see page 33). 

According to a Parliamentary Blue-Book issued in January 
1888, the wages of pitmen in 1834 were 15s, to 20s, a week, wiUl 
free house and gring. 

Proportion of Classes of Underground Labour.— As regards,. 
the relative proportion of hewers (actual coal getters) to oth^^m 
classes of underground labour—known |s off-hand m«i aOd 
it seems to have been much the same during the laA century ns 
present From a F^per in .the authors' possession^hmded'^AM^I 
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Account of the Number ot Workmen at Stanley and Ki[Aill 
Colliery, 25th October 1769” (see page 40), we learn that out of a 
tota of IJ7 employed underground, 70 were hewers, and the 
rfjufput from four pits was 61 score a day. The size of the corf is 
npf stated. By laying olT one pit, and getting the same output 
front three pit.f, it is estimated that they would save 9 hewers, i8 
lads, 7 drivers, and 4 overmen, or 38 hands underground. With 
the four pits workinjj, the projrortion of hewers was therefore 44 per 
cent, of the total underground hantls, and after the proposed change 
it would be 51 per cent. At the present day, the proportion (accord¬ 
ing ft) a Parliamentary Return issued in July 1890) is about 50 
per cent, in Northumbcrlaiid and Durham (see page 98). 

^ Past and Preseril Wages Compared.—It .seems, therefore, 
that the hewers formed, then as now, roughly about one-half of the 
number of worknten employed underground, and their wages were 
at the beginning of the eighteenth century Is. to is. ,2d. a shift. 
Ortfe hundred years later they had doubled, being at the beginning 
of the present century 2.s. 3d. to 2s. 6d. for a shift of eight to twelve 
hours; and now (near the enrt of the century) they arc from 5s. to 
6s. for a .shift of si.\ to seven hours, whilst, moreover, one pound 
jterling will now purchase more than it would at any previous 
period of the cejitury. The privileges of free house and free coals 
remain the same in the district referred to, the money value of 
which at the present time can hardly be stated at less than ten 
guineas a year,‘or 96. a working day. Calculating it per hour 
worked, it may be reckoned that the hewers’ money wage, without 
allowing for the increased purchasing power of money, has been 
trebled during the present century. 

A hewer working full 270 shifts in the year (see 

Table opposite)—?will earn *72 at the present (July 1905) average 
rate of earnings in Co. Durham. Assuming that he has two sons 
working, a not unusual circumstance, one (say a pony putter) about 
17 years old, and another (a driver) aged I4, the former will 
receive about in the year, and the latter £18, making the 
yearly income of the family about £135, with a free house and 
^toals. These are average earnings. Under favourable circum¬ 
stances, a pony putter will put 6 or 7 score of tubs in his shift, 
and earn as much as an average hewer; and spme hewers vrftt 
make 7s. to 8s. a shift. From the hgwers' wages -are deductdtd.^ 
each fortnightly pay certain sums in payment for bdieftts re^tSl^ 

niirlf ac_ * • 
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Medical attendance . 

... 6d. to 9d 

Permanent relief fund . 

... Sd. 

Water supply . 

... 6d.» 

Fire coal leading. 

... 6d. 

Pick sharping . 

... . 3d. 

Total 

2s. ^ 


and also fines for “laid-out” tubs, if he has’filled up stone hnd dirt 
with the coal. ^ 

With regard to most other classes of unSergrou^rd labour,, the 
increase in pay has hardly beentso great, but the wages are now on 
an average at least 50 per cent hightjr than they were sixty years 
ago, and the hours worked daily quite 20 per cent less. 

Increased Purchasing Power of Wfees.—A few remarks 
may here be interpolated as to the increased purchasing power of 
money, with its consequent effect of enhancing tfie money value of 
the wages of the labouring classes, which has taken place during the 
present century—points upon which all authorities agree. *Mr 
Augustus Sauerbeck, in the instructive papers read by him before 
the Royal Statistical Society in iSStTand 1893 (vols. xHx. and Ivi.), 
shows that there was a gradual decline in prices of commodities 
generally, from the early part of the century to the period of 
great gold discoveries in California and Australia about the middle 
of the century. An increase then took place, culminating tfbout 
the year 1873 I and since then the fall has been extraordinary, 
prices now being on the whole lower than they have been at any 
previous period of the century. This is due, as pointed out by 
Mr Sauerbeck, to a variety of causes, the principal of which are 
(i.) alterations in currencies, the demonetisation of ^ilvcr, and an 
insufficient supply of gold relatively to the enormous increase in 
production; (ii.) cheapening of transport; (iii.)*reduction in cost 
of production, by improved appliances and the development of new 
sources of supply. 

Professor Marshall, in his “Economics of Industry,*’ states that 
the additions to the real purchasing power of the wages of. the 
working classes in tliis country have been very great, and 
constantly increasing, during the present century, owing to 
improvement of the means and tlie arts of transport, aided by the 
idoption of the^ policy of free trade in the middle pf the century, 

* This vari^at different collieries, being in some cases 3d. a fortnight, and ^ 
•ometimes^o ^diict^n at all is made for w^ter supp^. « 
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and the subsequent development of large areas of land in America 
especially suited for growing grain and meat 

.In modem England (as was recently remarked in the Newcasih 
Daily Chronicle) the “ standard of living has been continually rising 
foj a long time; and the average wages of the working classes, 
owing to the absolute increase of the money remuneration received, 
and to.'the great fall jn prices, command twice as much of the 
necessaries of life ai^did the wages of the working man two genera¬ 
tions ago.” Or, in bthcr words, as e.xprcsscd by another writer 
(Mr P.' D. Keitny), “a given amount of wages, as expressed in £ S. (/., 
receTved by a labourer to-da^', can secure to that labourer at least 
25 j)er cent more of decency, comfort, or anything else, than it 
would havd done thirty years ago." In a paper by Mr A. L. 
Bowtey, on “Change* in Aver.agc Wages (Nominal and Real) in 
tfie IJnilfd Kingdom between 1S60 and 1891,” recently read before 
the R,oyal StatisSical .Society, the general conclusion was reached, 
that allowing for the increased inirchasing power of money, the 
average Wages in the chief industries of the country have doubled 
since i860. 

The increase in the purdiasing power of gold during the last 
thirty years Is well .slu)wn by the alteration in its value in exchange 
,with such commcui commodities as English wheat and, iron. 
123.27 grains pf standard gold would e.xchangc for 171 lbs. of 
English wheat at the average price during the period 1867-77, and 
for 394 lbs. in 1893. While, taking iron, 123.27 grains of gold 
would exchange for 272 lbs. of iron at the average price during the 
periqd 1867-77, and for 448 lbs. in 1893.* 

These remarkable changes in value were referred to by Sir 
^avid Dale,in his recent address (1895) as President of the Iron 
Tnd Steel Institute, when he said that “for every soverdgn 
expended, the world can now get more than four times the length 
of rails* and more than twice the quantity of wheat, that it could a 
little over twenty years ago.” 


Present Conditions of Labour in Collieries.—The bulk ot 
the labour employed in coal mines is now better remunerated diatt 
that employed in most other great industries, and although mmih 


• These figures are taken from a Table constructed by Mr J. W. 
and published in the Manchester Guardian of loth July 18^ They wet ejl^ 
by Professor J. Shield Nicholson in an articlewn “The Influence of tte 
don of the Precious Metals on Industry and Trade,” whit|' *"»««« i>.aia 
C^oterative WkolesaleeSccietie* Annual for 1895. « 



44 COLLIERY .WORKING AND MANAGEMENT. 

# • 

of the worW is hard, it is not usually unhealthy or unpleasant to 
strong men. By the aid of science and engineering skill conditions 
naturally adverse and dangerous have been much ameliprated, ^nd 
these improvements and safeguards are enforced by stringent 
legislation. ’ • 

■ As a class, the mining population are inclined* to err on. the 
side of extravagance rather than of parsimopy, but in most’colliery 
villages 'there are at least a few men who ^lave saved money, 
and invested it in house propesty, or with %. local^ co-operative 
society, or in some cases in shares in joint-stock coifipanies. 'The 
local co-operative stores in such ^ 'llagcs have undoubtedly flone 
much to encourage and promote thrift; tlie luiildings in which 
their operations are carried on are frequently th.c most prominent 
iirchitcctural feature of the neighbourhood ; aftd tlicy are under the 
:ontrol of the miners themselves. • 

It i.s not easy to obtain reli.iblc figures, showing the actual 
jxpenditurc of an average family employed in coal mining. Accord- 
!ng to a Rc|K>rt of the Commissioners of Labour of the Unitod 
States, 1890, the expenditure for a year of a coal miner in Great 
Britain on all objects—fitod, clothings liouse, furniture, recreation, 
fee., with a family consisting (besides himself) of a wife and three 
:hildren ranging in age from three to nine years—amounts to 
5s. I id., as comjwrcd with an income of £<.)<). tqs. 4d., leaving 
him a surplus of £\2. 8s. 5d. Tlie details given b)' the Commis¬ 
sioners appear in the fi)!lt)wing abstract from the Journal of the 
Royal Statistical Sodety, vol. !vi. (I’apcr on “ Workmen’s Budgets,” 
by Henry Higgs) 

Income and Expenditurr for a Year of a Coae Minf^r in Great 
Britain.— lUruMiNOUs CpAL 

(^Extracted from Sixth Refort of the Commissioners of Labour of the 
United States^ 1890.) * 

Husband, 35; wife, 33; first child, boy, 9; second, girl, 5; third, boy, 3— 
Total, 5. Income, husband, $478.64 = fyy). 14s. 4d. 

&^>enditure for food— 


Hog products. 

. 

$25*30 

Meat . 

. 

75-92 

tggs . 


12.65 

Lard . 

26 lbs. 

316 

Batter.t . 

78 „ 

18.^ 

Tea . .e. 

26 „ 

12.65 

Si^ar ...• /. 

104 „ 

4.22 

MUasset) { ... .. 

R. ...• 

1.58 
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PotatoK 

Milk . ■" 

. 88.11, 

Flour and meal . 

. 16.87 

Rice .,. 

. 3942 

Vegetables . 

. 1.22 

^Food' not specihed' . 

. 2.43 

. 41.86 • 


Expendilure^ther than for food- 
Rent (3 rooms)... .... 

fuel (coal) , . 

Lighting (oil)'. 

Ct>lhing husband 

I, wife . 

* i, children 

Furniture and utensils... 
^Insurance life ... 
Organisations—labour 
H osher ... 

Charity. 

Jlooks and newpapers... 

Amusements . 

Intoxicating liquors ... 

Tobacco . 

Sickness and death ... 


• *^4-37 “ £SS I « 

. 940.06 

. 12.16 

6 . 4-38 

. 14.60 

. 12.16 

. 9-73 

. =-43 

8-44 

. 6.33 

. 633 

. 1.46 

. 1.46 

. 2.43 

. 18.98 

12.65 

. i-oS 


* * Total for year 

Expenditure for— 

Rent . 

Food . 

All other purposes . 

= .£87 511 
income ... 99 14 4 

Surplus • ... .£12 8 5 
)ol!ar - ^s. 2d. ———. 


... 8154.65 


84006 

264.37 

" 4-59 

8419-02 

478.64 

859.62 


In pit villages in the Northumberland and Durham district, 
he expenditure at co-operative stores, where most of the supplies 
f food and clothing are bought, run.s from l8s. to 24s. per family 
er week. Uniparried hewers in the county of Durham, where 
niy married hewers are entitled to free houses, pay from t 2 s. to 
5s. a week for board and lodging. " 

In i8s2-53,,when the cost of living was higher than it is now.^ 
lan, still living, was occupying the position of balk-ovaman 
age of 22s. a week, with free house and firing. His.eldert ,i^||| 

&5 WCVlciTIfT as a ** waller** fniVlrsncr afrtnsse f ill > i n la n iiw^M i ili^ii t i 'i i ' 
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coals), and was earning 5s. pd. a fortnight = 2s. lojd. a week. The 
receipts, amounting to £,\. 4s. lod. a week, represented the entire 
income of the family; and upon this the man supported a wife, 
six children, and himself—eight souls—without getting, into tfebU^, 
Much, no doubt, depends upon the wife. ' ' ^ 

■ To take another instance of a man who has wotked as a black¬ 
smith for over fifty years at a Durham colliery. Shortly^fter his 
marriage in 1845 (he celebrated his golden vveddingin 1895), he and 
his wife determined to lay by a certain sum etery pay. This they 
have done regularly ever since, the sum .saved amodnting to a 
fortnight on the average. Thcy^iow ])ossoss capital to the e.xtfnt of 
nearly £2,000, and they have broiight’up nine children, all of whom 
are doing well. Tor many years the wife used to take the mfiney 
every month to a savings bank in the neighbsuring town, walking a 
distance of .about seven miles on each occasion. • 

It cannot be denied that, in too many ca.ses,a large portion of 
the wages is spent at the public-hou.se, and in sports and gambling. 
A popular public-house in an average colliery district will take fsom 
£$0 to £100 over the “ p.ay week end.” The authors do not wish, 
however, to convey the impression tljal most miners arc drunkards 
or gamblers, for this is not the case. As in all laige classes of men, 
the individuals differ much in character, tastes, and disposition— 
from the man who reads .and takes an intelligent and active interest 
in all that lends towards social and intellectual development, to the 
man whose main idea of enjoyment is a “ good boose ” in a public- 
house, or who finds his chief recreation in risking his money on 
some sporting event. 

As regards house accommodation, miners, on the whole, are 
well housed, although there arc a good many exceptions to this 
rule, especially in the older districts, whqre the houses were built 
many years ago. The new District and Parish Csuncils are already 
exercising a beneficial influence in this direction. The provision 
made for individuals may be learnt from statistics gathered in a 
large colliery district, from which it appears that 5,291 persons are 
living in 946 houses belonging to collicrj' owners. This gives an 
average of 5.59 persons living in each house. Aljout 32 per cent 
of the total number are working at the collieries, so that the pro¬ 
portion of workers per house is barely two. 44 per cent, of the 
houses contain two rooms, 30 per cent, three rooqjs, and 26 per 
cent four or more rooms. 

Benefit oitd provident societies, such as the Ancient Order rf 
Forfeter%anp the,lndependent Ordes of Oddfellows, are welltsup- 
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xwted by the miners, and there, are also local societies of a siimhlii' 
diaracter, such as the Northumberland and Durham Miners’ Mr 
nenent Relief Fund, an excellent institution, with a membership 
djoiit ,i2.i',ocio, and a total annual income of over ;ff0O,00Q; The 
payment of a miner to this fund is at present 8d. a fortnight fora fidl' 
Member. Thg Trades Unions also make their claim on the miner's 
jarftinns of about fid. to lod. a fortnight- Notwithstanding the 
anthrifty. habits of fiahy miners, and the demands on the'eamings 
3 f the class from th# quarters just indicated, money is saved by an 
ippreciable number. 

dDne thousand pounds during flie year is not an unusual amount 
to be depo.sited in a Post-Office Savings Bant; in a colliery district 
comprising, some six hundred or seven hundred families living by 
fining. , 

The coal miner, with his very capable representatives in Parlia> 
ment aSd elscwjicre—men who have themselves risen from the 
ranks of working miners—is an important factor in that evolution of 
djmocracy, and new adjustment of industrial and social conditions, 
which is perhaps the most prominent feature of our day. The great 
change for the better in neigly all the conditions of life amongst 
working miners—which has been secured, partly by their own 
exertions, but in greater measure as a result of the general raising 
•of the standard of obligation to the manual worker—and which 
presents a striking contrast, not only to the state of things prevail¬ 
ing say a century ago, but to what prevailed within a period 
covering the working life of many miners now at work, will have 
been largely illustrated in the particulars given in this chapter. , , ' 



'CIIArTER IV. 

THE PRACriC.H. management Of'A COLLIERY. 

VVlIAT manner of man ou^;lit .i colliory*inana"er to be ? It is ii 
ca.sy to an.swer this (juc.stion in the foriri of a neat definition, 
an admirable address jriven bj- tlie late Sj|' George Elliot 
President of the North of England Mining Institute in 1868, 
said: “ I have seen it a.skod, What i.s it to be a gentjeman ? *Is it 
be hone.st, to be gentle, to be generous, to be brave* to be wi.se, & 
&c.? In some such spirit would I like the question to be ake 
What is it to be a mining engineer? Is it to become reverent 
acquainted with the .secrets of natur^- ? Is it to show couraf 
wisdom, and tact in dealing with grave scientific problems, and" 
the discharge of the delicate duties pertaining to all called upon 
be leaders of men? . . . Eet us then, gentlemen, in estimati. 
our profession, and in .seeking to gauge its future, b*c true to e^. 
other and ourselves. . . . Believe me, the knowledge and skill 
the physician, the chivalrous bravery of the soldier, the gent 
charity of tlic priest, the far-seeing toleration of the philosopht 
might all find an ample field for their display in the regular dfiti 
and professional emergencies of our career. No vocation can 1 
more useful, more worthy, or more honouraUe ; there i# none whit 
we could follow with more advantage to others,.or with great 
moral or material benefit to ourselves. 1 he teaching of owr pn 
fession is as varied as it is endless, and the wisest and best amor 
us has but to strive humbly for wisdom to comprehend, an 
strength to improve U(ron, the le.ssons of his daily life, to becoir 
not merely a more skilful miner, but a more useful citizen, and 
more worthy man.” * ’ 

^pother President of the same Institute, the late Mr Edwar 
Fenwick Boyd, in his presidential address in 1869, referring to th 
wide range of information useful to the mining engineer, and th 
necessity of constant advanc? in knowledge, said that “ the experi 
ehce y^s of a mining engineerjs life would lead him . . 
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te. impress upon his hearers the idea that in his profession there 
urns scarcely a subject of interest to the well-informed and 
|>atiently a^usted mind, with vrhich the mining engineer ought 
pot'to have acquainted himself—from the evaporation of duids - 
to fte combination of mechanical forces ; from the sanitary neces- 
lities of drainage and water supply to the delicate construction Off. 
[he coffin-bone of the foot of the horse; from the building of a 
joiler to the' baroimgrical pressure of the atmosphere; from the 
leposition of dew ti the insinuating influences of a galvanic 
mattery; from'-the forging of an engine-axle to the proper in- 
srprttation of a legal mining document.” 

To quote a living aiithoril)'—one who is equally quatifled by 
ong and varied e.\|)erience to express an ojiinion—Mr, T. Forster 
lirown, when spcakingait the annual dinner of the National Associa- 
■ioft of Colliery Managers in Septemfrer 1894, said: "The colliery 
nanagers of to-d:i^' had to grajiple with very dilfercnt things from 
vhat they had to grapple with forty years ago. They had to work 
he^coal from great depths; they had to labour under stringent 
^isUtive enactments, imposing very serious personal responsibili- 
ics. A.successful colliery mauager of the pre.sent day nc^s to be 
i first-rate organi.scr, not only as regards latxiur, but in other ways, 
ind in fact is*an entirely different person from his predecessor 
Jlirty or forty years ago. 'I he ideal colliery manager ought to be 
i scientific philosopher, with a thoroughly practical knowledge of 
nining, of men, and of applied mechanics; he ought to have great 
irmness of purpo,sc, great perseverance, and (he thought he might 
idd) a good digestion." 

These three quotations from men thoroughly qualified by 
ixtensive experience to sjrcak on the subject, are .sufficient fo 
rfing home tfie fact tha^ the position of a colliery manager is no 
inecure. > 

The "useful performance" of a colliery, in its strictly material ■ 
spect, can hardly be better defined than by the expression already ■ 
|uoted in the I’reface, “ The getting of the' laigest possiWe pro- 
ipttkm' pf the available coal in the best possible condition [tiiat ? 
b"^*dch a cogdition as to realise the highest value in money] r- 
JcJfie lowest cost, and with the greatest safety and comfiat to/?' 

employed.” This implies that the coal shall be worked tyl j! 
jl^ particular method or methods best adapted to the special 
ifflistances and conditions of the particular collier^ and the se*#i^ 
forked thereat; that the coal when got Aalt be cMiveye#:;^^ 
te «rface in the mqpt cconpmical and speedy jvay; that 
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surface it shall he so treated and separated into the different qualities < 
required, that without loss of time it is placed in waggons in such a* 
condidon as to satisfy the needs of the several classes of purchi^rs, 
and command the best market price. It implies, also, that all-thg 
machinery and appliances in connection with the colliery 4 re those 
best adapted to its requirements; that the materials arc the most 
suitable, and are Ixnight in the cheapest market; that the labour 
is arranged and directed in the most efficient way ; that the work¬ 
men, and all officials acting niiiU:r the <iiiectil>n of the manager, do 
their work with goodwill and etViciency . that e\ery available‘pre¬ 
caution is taken against accidents , that there is no extravagance 
or waste, whclhei "f tune, lalxMii. or materials, in any department. 
It imj)lies, inoreioer. that the loliieiy is eondiicted and managed 
on a consecutive and loug-siglited policy, wath a view to its future 
as well as to its present de\i’li>pment. A large (juant^y of foal 
may sometimes be easily got, at a low uoikiiig cost, for a brief 
period, hut this in such a manner that thi-. apparently .satisfactory 
result may have a disastrous i tTect on iln- in\ of the colMery 
viewed as a whole. 

W hat knowledge, then, and uhafepei M.tial qualities are desirable 
in the collier) manager-' 'l‘hc reply to such a (jueslion may 
l)C conveniently considered mulcr three hc^ids;—He sltould ‘ 
be a well trained mining engineer; (2 ) he should be a good man of 
business ; fj) he .s/iou/d understand human nature, and he capable 
of dealing’ cfTectivoly with men of varying characteristics and 
qualificatioii-s. 

Dealing with the first of these requirements, that he^should 
be a wdl-trained mining engineer^ the provisions of the Mines 
Regulation Act now ensure that a colliery manager shall have 
had a fairly good preliminary training. The qualifications to 
be actually demanded are by the Act left to* a large extent tfc-« 
the decision of the Boards of Examiners appointed" in each 
mining district, and these qualifications, as regards age and ex¬ 
perience, vary somewhat at the present time in the different dis¬ 
tricts, though there does not seem to be any good reason why 
they should. 1 aking the Newcastle district as /airly typical, the 
qualifications of candidates for certificates as managers of mines 
are asMows 

" candidate must be twenty-two years of gigeor upwards. 
Must hPe had actual practical experience for at least five years 
as under-viewer, assistant-viewer, fore-overman, or back-overman ;* 
buV^t %cast two, years’ experience ia any of these capadtj* W$; 
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bfe deemed sufficient in the case of a candidate who during such 
two years has held a second-class certificate.* 

‘' Two yfar.s’ or tlircc years’ apprenticeship to a mining engineer, 
irith evidence that such period afforded substantially practical 
cxpcrieiicc in a mine, sh.all be regarded is a substitute for an 
equivalent perieW of such employment. 

“ Siiiji i ts for lixaniiiMlion. — Orilinary education—reading, 
writing, and aiitlnnety. 

“ linginoering—(ieneral principles, including pumping, &c. 

* Practical'.Mining--Mode of, .sinking, working, timbering, 
brattfeing and vcntil.ition ; Jhe naln-e and pro|)erty of ga-ses; 
to know the duties of a mai)ager as described in the Mines Act” 
flu- nece.'isily of a good scientitlc traiumg is yearly bt'coming 
more imjvrrtant. in*the words of Mr limerson B.ainbridge,t 
“Cfhe fmsb, .IS step by -top the various phases of the engineering 
of mines arc c.saniined and studied, that an extcn.sivc acquaintance 
with the sciences of geology, chemistry, mineralogy, metallurgy, 
meteorology, and tlie whole o( the wide flehl of research comprised 
by the icriii ‘ iiicchanic.s,' is cssenti.illy iiece.s.sary in order to enable 
the mining engineer to ileal mth the many and various questions 
and difficulties which will arise in the course of his experience." 
•^he progress of laith scientific discovery and industrial invention, 
as applied to mining matters, is very rapid, and is likely to become 
more .so, owing to extended opportunities for observation and 
exiteriment, the spread and improvement of technical education, 
and the increasing keenness of conqtetition in every walk of life. 
It is oply necessary to glance over the last ten years to realise this. 
During that period valuable additions have been made to our 
knowledge of, the dangerous properties of coal-dust, of the safest 
explosives, of the use of electricity for lighting, signalling, and for 
•<he transmission of power. Great improvements have been made 
in safety-lamps, in ventilating fans, in pumping machinery, in 
appliances for preventing overwinding, in the banking, screening, 
and cleaning of coals, and in almost every department of mine 


♦ By the Coal Mines .\ct, 1887, it was enacted, section 23; “There shall be 
tfio descriptions of certificates of competency under this Act—(i) Fim-elaa» 
certificates, that is to say, certificates of fitness to be manager; and (2) Kcond- 
chtss ceitifitates, that is to say, certificates of fitness to be under-manager; bet 
no person shall be entitled to a certificate under this Act uifiess he shall ba.va 
s.-had jaactical experience in a mine for at least fi^ years,” 

.+ “ Q« the Fditcatlon of Mining Engineers,” Rrit. Soo. Min. 
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engineering; The opinion, on any of these points, of a colliery 
manager who should be content with the knowledge available terr. * 
years ago, or even five )'cars ag(), would be worth very Ijttle to-tjay. 
To keep liimself abreast of the latest knowlcflgc, and of the bestt 
appliances’and inveiUinjis Ix'aring on his work, a manager rupst 
always be something of a student. Not only mustlic devote some 
time to reading, but to visiting pi.ices wl^ere the latest Improve¬ 
ments may Ik- scon in ojH-ration. ^ 

Heshiiuld knc»u uh.tt Uk* best appliance he can get, or the 
best course he caji pln^uc. when^tlic necessiij- for action or decision 
arises. An<l this ic(iuiies not only an^acnuaintancc with maclflner)' 
and appliance^, but a sdund jiidgineul as to their suitability to 
special cii(um-'taikfs. 1 he |iii>bable cost of working*and attend¬ 
ance, an<l tile co>t of mamtcn.ince and lejtiirs, are usually much 
nuwe important factors th.ui the liisi cost, 'i heiv can bc^no clmibt 
of the pr.utical benefit to ilie collier) piopriet«»r iif wide knowledge 
ami sound judgment on the part of the manager, llmidrcds of 
jKainds a \e.ir may be s,u<<l. for in-lance, In an improved t\ |)t^ of 
engine or Ixiilei. .\t most i i.lhetu-s thete is available a w ide margin 
for economy in the uinsuinption of hiel. The be'-t type r»f engine 
now consumes under l Ills o| m.il per indicaltal 11,1’. |Kr hour, but 
the average lon-umplion o( ioUk i \ engines i- prob.ibly three or foi^r 
times this amount. 

In the second pi.ice. the colliery man.iger shnuld be itgood'man 
of buswc&s. A collu-ry is an e.Mensive and valuable property, in 
connection with which there is a good de.il of business to lx* trans¬ 
acted. altogether apart from mining and engineering. This is 
especially the case in disiiicls hke Innlum and Northumlx:rIand, 
where the mincis’ houses ami often much i>r the adjopung projxrty 
belong to the ow ner of the colliery, llx-re arc business relation- 
.ships with district and jiarish councils, assess^nent committees— 
saiiitaty authorities, sclu-ol lx>ards. water companies, railw*iv com¬ 
panies, and such like: a large and v .iriod supjily of materials is 
requiretl, the selection and purchase of which involve negotiation 
with comjxning mamifaclurers and dealers; legal questions will 
(^en crop up; farmers and other owners (»r (xcm)ieTs of property 
in the ncighbourhcKKl will lx* claiming coinjx'nsation for damage 
caused by undcrgrtmiul workings, or other ojxjrations incidental 
to the conduct ^of the collierv*. There are letters .to be written; 
wage bills, co.st shevls, at\d account books have to be examined; 
whiie much of the daily routine work (*f a collier)' manager is such 
orJItef-busincssas is comm<ut to the control of all larrre comSernx 
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aMd has nothing to do with mining or engineering. • He should 
therefore be a go»Ml man of business—that is to say, a man who 
transacts his busines*' with regularity and despatch, who is clcar- 
J>eadcd and has a gwd mcmoiy’, and is punctual and methodical 
in his habits.♦ 

In the third place, the culliery niauager sh ul<l umh'rsUwd kumAti 
naHtre, <vui he capahl^t^dcolin^ ejfa'tivdy xvdh men. IVoKably the 
nfost harassing and ^nplca-'ant part of the w<trk of many colliery 
managers is managing the men. end axoidiiig or settling disputes 
with them, fhe l^I)^illon tif mine ^nanager'' in relation to working 
mincts has entirely changed uiilhii the l.i-’t thirty or forty years. 
In former time-' a m.mager was pr.ictn'.dl\ an auloeiat: he could at 
once di''ini-'‘'* an\' man win* made diffunltie'', l>ut during the last 
thirty veafN the progie^-^ nt tlie m.imial IdHuner has been 

adt'.iucinf; u itli .leeuimil.iling v«'l«H it\. ami m partidilar the miner 
of the present da\*ha-' \et\' tlilk’rent ideas and h'elingH from those 
of his predece^'Mi'' one oi t\M» generation'' iiaik, lie has much 
more lime to hiniM-lf. lu' goe-' fuither afield, and mi\es more with 
otlier (K'ople . mi the o* ea''ioii of .i gu'at exhibition lie may go so 
far as l’an> or the L'niled Stall-'' If .i thiifli man, he has money 
accumulating in lu-' fnal eo-rijiei.iti\e ''oeieij ; if young, he has 
received an elemental) sehool rdiualion. whieh mu-'l undoubtetlly 
affect his character. i \on though he may foiget most of what he 
has learnt. Again, the betterment of labour is in the air ; various 


* As a (i)H( ISO si.iicMn-m <if \\li.u i" to»juiri-(l iiuv\.ulays from ihc manner 
of a collier)’, the .'lulbors may qimto ago the sul»joino<l |wssa;{c from another 
work;-'“KM'n a slijjlu aojuaini.ino-with the «liiiios and rosponsibilitie* of A 
Colliery Manager will l«inl io the comhision tli.jl lie had need he almost 
oinniscicni witMn his own jjroMn>e. la-stdi-s Ins resfx>nsil>ilay for satisfactory 
.results in the ojK'nin;,'-oiit aitd working of a cnlliery, under the ever-varying 
^oncHtioi^s of coal nilnin}^ enterprise, iheie n-sts upon hint a heavy legal as 
as moral rcsponsibiliiy uhieh no true man wotihl wish to shirk, and in the dlt* 
charge of which he has to prcpaie for th.it w hi* h hapjiens more often, p^p«, 
in his career than in that of most profe>sio...al incn-vir., Mr II 

becomes him, therefore, to fit Inmself befoiehaml in every possible way (or tte 
discharge of his onerous duties. In so doing he will have to acquire the nwH 
menls of Geolog)',•Chemistry, and Klct tri. at Engineering ; a good de^ mofe 
^an the rudiments of Mecltanie.d Knginecring, Surveying, and Plan-n^ng} 
and to make himself master of the mysteries comprised in the comprehc^ 
terms Practical Mining and Ventilation. Further, he mu^ be thoroughly ven^ 
in the i^ligaiions imposed uj)on him and his sulK»rdin*cs by the 
Parliament bearing on the subject of Coal Mining, and by the^Speew Rtto 
in force in any given district”-Frora Preface to The ColltepfMMgtrt 
JiMkhMk, by Caleb Pamely, M.ft London: Croiby Uckwowl 
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agencies are at work for his improvement; and last, but not least, 
he has his ]jowerfiil Union, and for his representatives in Parliament 
men who have themselves worked in the mine, and through'the 
Union have reached the House of Commons as members-for ion's 
stituencies'in which miners abound. W'hat wonder, if in liis npw- 
fdund lilxTty the miner is fdled with a sense of his dwn imi)ortance, 
and at times is inclined to 1 k' headstrong? , '• 

It is (juite evident that the miiu r of the ||resent day cannot be 
treated in the olil arbitrary, l-.igh-handed manner. Sj'inpathy, 
firmness, self-control, and tac t ^are the (|ualitie.s indst required in 
dealing with men I'lfeclivelv. Without real sympathy a matiager 
will never get on well with his men. [ii order to innuence them, 
or to lead them to ch.tiv^e their |ioiut of view, he must' realise their 
state of mind, see w ith their eye' as it weri', afld sttind in their shoes. 
In all negotiations he should have a clear conception, iig Ihv.'Hrst 
|)lace, of w hat he wants, .md in the second |)lac» of how they will 
regard it; and then he should proieed in such a way as to avoid 
needlessly e.sciting prejudice or ill feeling. Here he will find antirle 
.scojx; for the exercise of firmness, self-control, and tact, that intuitive 
IK.Tception of the right thing to do, mid how to do it. 

It is probabiv' a mistake to t-ike evepv ojiportunitv' of cutting 
down wages to the lowest possible point. Sgeh .1 policy creates a 
feeling of irritation, which is hkeh* to lie more iletrinientid to the 
interests of the colliery owner th.in if he had continued to p.ay a 
little more in wages. If men think th.it .1 manager w'ill take every 
advantage of them th,it he c.m get, they will naturallv look upon 
him with .suspicion. (Dn the other hand, if men are convinced 
that he will treat evt*ry ijucstion th,it comes before him fairly and 
honestly, without fear or f.ivonr, it is ,i great step gaineil. 

Two Presidents of the Natioiud .\ssi,ici«tion of Colliery Managers 
have referred to this matter of treatment of mc^i, and their veordw 
are worth repeating here. The kite Mr Rogers, of Wigan, said: 
" I would impress u|x)n yoti the faet that colliery managers are men 
of po.sition, who should res])ect their office and themselves if they 
de,sire to have their office and themselves respected by otiters. 
They should be courteous in manner to those under them, while 
firm in their determination to .see that all do their duly. Violence 
hasty temper, and bad language only degrade, and do not assist 
the manager in controlling those under him; whereas a kindly 
word, and an interest, so f%r as is practicable, in each collier’s wwk, 
is a Mirer method of having the manager’s orders obeyed.” Mr 
4'almer, qpe of the mining ^ents.of the Consett*Coal 
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Cbmpany, also gave wise advice when he said: “The object of 
Cveiy manager of mines should be to retain the management ti 
his jbwn workmen in his hands, and to trust as little as may be to 
«the'extraneous aid of joint boards or of other constitutions. By 
so ^oing I am convinced that harmony and gtaxlwill tan almost 
invadabl)' be ensured between the man.igci and his men, especially 
if the golden rule'lx; followed—via., if a grievance exist, remove it 
it a grievance which non-existent is put fi>i \vard by the workmen, 
it is quite within the Ixtunds of possibility to prove that no suds 
grievance as alleged exists, and restore that harmony which 
should always prevail," ^ 

Jdiners, it must lx- rgmcinlH-red, are not machines existing 
merely for the sake of doing work at the colliery. Like most other 
men, they are governSd by feelings, by prejudices, by habit, much 
mdri; th 'ii by reas(ui, and they arc more easdy led than drivmt. 
It is unavoid.ible Shat a in.inager should often have to refuse what 
the men want, and to enforce what they di..like. It is well, there- 
foft', that he shoukl cultivate ple.isant relationships with them. 
This he mat’ do by t.iking a personal interest in their reading-rooms 
and institutes, their athletic chibs, their music.il bands, or in some 
of the various in-titulions which usually exist in colliery villages— 
jp short, by baking advantage of opprjrtunities for jicrsonal contact 
with them under circumstances favourable to friendliness and 
goodwill. 

In considering in detail the duties of a colliery manager, the 
importance of dealing pro|x.-rly with various sorts of men is most 
apparent. He is every day conferring with his under-officials. 
These men will insensibly take their tone to a large extent from 
him. If he tjkes an active interest in his work, shows a conscientious 
sense of duty, and is honourable and upright in his dealings, they 
“arodikely to be the same; and the opposite is no less true. In the 
words of an eminent authority, “ it should never be forgotten that 
the example and precepts of those in charge of our pits exerdse an 
enormous influence for good or evil. Show me a community of 
miners, and I will tell you the character of their chief; let me $to 
thiir daily habits, and 1 shall form my estimate of hts. In the 
• ordinary course of his businc.ss, too, as already pointed Ott^ Ihe 
mine manager has to deal with a variety of men not immediati^ 
connected with the collier}', and the importance^ of tact,^ and^te 
weight which will be attached to character, in one’s dealtnp w^ 
those outsiders, as with one’s colleagues and workmen, can 
be Overrated. 
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a^d renewed when obliterated, relating to the cwles of mgnals to be 
.■Used in the shafts and on incline and engine planes, and the number 
o^piffrsons to descend and ascend in a cage at one time. He shall 
iiappoint’the station or stations rciiiiired by General Rule 4,* and 
by .the Special Rules, and indicate tlicir fV)sition in the mine by 
printed or painfed notices in large ty|H’; and he shall ket.‘p or cause 
to be ko[)t, at the office .at the mine, the registers of Iroys, girls, and 
women, as’ required b|- the Act." 

Personal su|)crvision and contr<'l is the burden of this summary 
of the duties imposed by law on tje matuiger of a collicr5', Fre- 
t]uenl ins|icction of the whoje collier)', Isith on the surficc and 
Ixdow ground, and .'iccuratc; knowledge of all that is lieiiig done, is 
an essential part of a man.'iger's fluty. He needs to cultivate the 
habit of exact and crifleal observation, and of giK)d memory. He 
shoTfltWae (juick to notice defects, reinemlx'iing that “a stitch in 
time .saves nine,"»and that a pound or tuo s|x'nt in remedying 
some small defect at once may sa\e a much l.irger cxjjcnditure 
suftsequenlly. lie shoiilil Ix'ar m mind that in the mauageinent of 
a colliery there is always .scope for improxement. .-Xt every colliery 
there is a tendency to waste-n^wasU; of laljotir by the idleness of 
workmen, or perhaps b)’ setting too man\' men to one piece of 
^'ork (and it should *lw:ivs Ik.' rememlKred that the wages of labour 
constitute alxnit Oo per cent, of the total ex|x'ndittirc at collieries); 
waste of power, b)' unnecessar)' weight of machinery or appliances, 
or by not utili.sing surplus energ)-: waste of material, by careless¬ 
ness and extravagance, or b)' throwing away old stuff which might 
be usefully emploj'ed. To check this tendency to waste, constant 
supervision is neetled. 

The very^)bjectif>nable feature of the Mines Act at present in 
force is that, in the word'fof the late .Mr Maskcll Peace, an eminalt 
it casts u|l!jn the manager, “ under variffus circumstances, a 
primary resjxjnsibilily (which he can only rebut uptm pnwf) should 
any person whomsoever contravene or fail to comply with, Of 
permit any other fxtrson to contravene or fail to comply with it#' 
numerous stringent provisions," Of all the imjxirtant iiidustltea, 
mining has to tontend with the greatest natural difficulties and 
gangers. A large number of workmen, are rcfjuircd, who are OOt 
always the most intelligent and careful of men, and by the default 
of any one of the.se, an accident may happen. Evep under the most 
skilM management, and where every pcpcaution is taken, accident! 


* Atmendix 11. 
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do occur. Not only is it a manager’s duty, but it is his interest I'n 
every way to avoid accidents. Tliat after using his best endeavours, 
he should Ije .assumed to be guilty, and .should be called upctij ^o 
prove his innocence, of faults committed by other persons, whesot^ 
actions it is impossible that he c.an always control, is certaiply 
harsh, if not unjust, legislation. Whether it is in Accordance, with 
the ordinary s|>irit of Knglish law is a (jucstion for a lawyhr rather 
than for a mining engineer. 

The Check- Viewer.—Hefoii’ closing this chapter, some refer¬ 
ence to the rel.itions to the working of a colliery of the official 
known as the C heck-viewer may not Ikv out of place. The check- 
viewer acts for the owner of the coal—that is, for the lessor 
and his duties are to arrange the linns iff the lease; to obtain 
p-curatc .accounts of the coal uorkid Iron) the proixirty, .as 

of coal from adjoining properties u Inch may b« brought through 
it,—the lessor’s pro[)erty,—and which is therefore chargeable 
with out.stroke* or wayleave rent; to render accounts for the 
payment of the rents when due; to sec that all the coal is got 
so far as jxissible; and generally toMook after the interests of the 
lessor, and to sec that the covenants in the lease are fulfilled by the 
lessees. . , 

The usual lessees' coven,nits are to p.iy the specified rents 
when due; to pay all rates and taxes, except landlords’ property- 
tax or income-tax ; to work the coal in the most approved method, 
and to the satisfaction of the lessor or his a,gcnt; to keep account 
of all coal worked, and to give a copy \ early to the lessor or his 
agent; to permit the lessor or his agent to examine the books of 
accounts and the plans, and to make co[iies, to inspect the mine, 
and make surveys at all seasonable times, nnd to render them every 
facility in so doing; to pay compensation for .alf damage dqji«.;ct' 
the surface, to houses, or other buildings, to plant.ation.s, crops, &c.; 
to keep the lessors harmless from all .actions at law in connection 
with the lease; not to assign or sub-let without license; to yield up 
peaceable possession at the end of the le.ase; to level and restore 
to a ploughable state, and fit for .agricultural purposes, all land 
used, or to pay compensation not to exceed the value in fee simple.. 
Disputes on any of these points to be settled by arbitration. 
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The lessor usually reserves to himself power of distraint if rent* 

• .are not paid within twenty-one days, and power of re-entry and 

• ej^ment if rents arc not paid within forty days, or if there is k 
'^4^h of the covenant against alienation without license. 

^The'lessee usually has |xiwer to sumMider the lease' at certain 
periods, such aiftiny third year of the term, on giving twelve months' 
notice iij writing. 

* As to Che rents, a /i.vi'd or cert.iin rent is agreed upon, estimated 
on the area of the royalty U'.ise(l,.s.i)' 'os. or yos, an .acre, which 
is payable half-yearl)', whatever ma| be the iiuaiility of coal worked. 

A price |x.'r ton is also settled (61I, a Ion is an average rent), and 
when in any year the iminl.KT of tons worked at this rent exceeds 
in value the certain rent, the surplus is paid as “ overworkings"; 
but when it falK shoi^, the (lefieleney is (.irrieii forward as “short 
woi*'4>j>s.” to the next \ ear’.s .leeoiuit. '1 he lessee has jxwer to 
make up “.shoits "•—that is, to set llieiii ag.iiiist suhseiiucnt “overs," 
in .some leases during the whole jariod of the term, in others 
dufing septennial periods only, or soinetiines during [xtriods of 
three years; but whatever the jko iod, if he f.nl |o work enough coal 
to liquidate the fixed rent-- which he h.is paid, he losi's the difference 
at the cud of the [>crio(l. The teiideiicy of this jiraeticc is towards 
over prixluction, as ij leads a colliery proprietor to keep up his out¬ 
put of coal, even when he is m,iking little or no profit on it He 
may be working at a loss, and yet to reduce his output may cause 
him greater loss. 

The variation of the tonnage rent in proportion to the average 
selling price of coal at the pit's mouth is an arrangement between 
lessor and lessee which has licen arlvancing in favour within recent 
years. This arrangement is facilitated by the practice, which is 
now customary in many.mining districts, of the Owners’ Associ*- 
-•4njj^o^btain thc'averagc selling price throughout the district each 
quarter of a year. For this purpo.se all the colliery firms in the 
Association make returns, giving the ipiantity of coal sedd, die 
money received, &c., which arc examined by accountants, who 
certify the average selling price The immediate object of t^l , 
system of periodical returns is to supply data for the settlement tS 
jthe rate of wages to be paid to workmen in the district. If Icssoa . 
and lessees :^ee to accept the selling price thus obtained ibf the 1 
purpose of a d'ding scale on which to .settle royalty rents, forthw 
investigation into the books of a particylar colliery .is avoided ■ fti- . 
’ Ntwdiumbcrland and Durham, an average ratio between 
prie6 at the pit’s mouth of ^ coals sold and ^ 
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12 to I—that is, if the selling price is 6s., the rent paid to the lessor 
will be 6d. a ton; but most sliding .scales w’ill allow the lessor a. 
larger projjortion as the selling price rises above 6s., and a smkUer 
propr)rtion as it falls, and this appears to be an equitable'an4 
.satisfactory arrangement for Ixith parties. ’ _ 

■ In Yorkshire and the Midland District, the Icssdl is paid on the 
area of coal VM)rke<l—^'so much per acre of ,a given .seam, Or .some¬ 
times |x'r foot-acre, that i^ pei' acre per foot ^hick of coal. Every 
six months careful underground»sur\eys are made on behalf of the 
lessor, and these are \erifie<l ln^omparis(in with ihe'surveys made 
by the colliery officials. I'he area is then computed from the plan, 
which can Iw accurately .ind readily clone, when the coal has been 
worked by longu.ill, as is iisuallv the rase in these districts. 
With other systems of noikiiig, it is imicl»more troiible.somc to 
arrive at the evact area uorked during .i giteii period. 

|H‘r acre is .sometimes arranged on a sliding scale with the selling 
price of the coal 1 his system of payment bv .irea gives the check- 
viewer more work than when the payment is on the ton brought'to 
the .surface, and he usually einphos ,i si,iff of survet'ors. One 
advantage of the system is th.it deikietions on account of poor or 
worthless coal can he re,idil\ settled. 

The subieet of royaltv leiils h,is given lisi^to much discussion 
from time to time. It h.is been contended that the rents paid in 
this country tend to keep donii n.iges, and .ilso to h.indicap our 
coal trade in competition with that of foreign countries. A Royal 
Commission was .ippointed in i.Soi to imiuiie into the matter, and 
after a full ini|iiir_v, m their final report, d.ited eqth March 1853 (in 
which the Commissioners neie unanimous', thev pointed out that 
only the consumer would get the advantage of ant’^ reduction in 
royalties, and expressed the opinion thaU" the system of royalties 
has not interfered with the derelopment of the mhieral resources 
the United Kingdom, or with the export trade in coal with foreign 
countries,” 

In connection with the subject of roy.dty rents, it should not be 
forgrittcn that the\' \ar\’ in tiinount at different collieries, from a 
minimum of about 3d. a ton to a maximum of about lod. Viewed 
in this aspect, the rent may be regarded as “a differential 
advantage in prtKiuction,'' to the extent of about yd. a ton. 

Assuming that the amount is fixerl in proportion to the profit¬ 
making capacity of the eolliyries, the rent enables inferior collieries— 
that is, collieries hamix-rcd by disadvantages—to be worked at the 
sailteSivite as superior collieries—that is, coUieries possessing' the 
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• gftetest natural advantages; and on this account it is. a question 
'whether the prevalent system of royalty rents, so far from teing an 
iprubus on tite coal trade, is not a blessing in disguise, in enabling 
aoai 'to be worked which could not otherwise be worlted at ^ 
present time. 

Whether thTs is a l)eiiefit max’ Ik dispuled, on the ground that 
even if the inferior collieries were crow tled oul, there would still he 
.sufficient competition, among the suiH-rior collieries to kixtp down 
the .selling price; and when thesw collieries had been e.\hau.sted, 
then the inferior proix;rties woidd i^cessarily lx- worked under con¬ 
ditions of cost and ])rice regulated b)’ the coinix'tition amongst 
themselves. 

The immediixte res\dt of the abolition of mj alty rents would be 
that the money hitheiao paid to the royalty owner would go into 
the^ltatiia't of the collier)’ owner; lalxiur would ver)' soon assert its 
claim to a |X)rtion», but in the first falling market, the price would 
fall until the margin of profit would Ix’ reduced to its limit, and the 
coflsumcr alone would receive Ixnefit at the cost of the royalty 
owner. 

'I'he ultimate result f)f alsolishing rox’.’ilty rents would be a 
reduced selling price, and the stoppage of the inferior collicrksi 
tenable to bring dowy their working cost ti> the required jxiint, and 
this ix)int would lx- about yd. a ton lower than it is now under the 
exi.sting s) stcm of royalty rents. 

Collieiy Surveying and Plans.—The value of .-iccurate plans 
of underground workings is a matter bi^) oiid dispute. Many acci¬ 
dents have arisen, and much damage resulted, from inaccurate plans. 
Inundations qf water anti gas have occurreil through communicating 
unexpectedly with old workings; buihliiigs on the surface have 
*4(|jgd damage, (hough sufficient coal has been left for their support, 
but in the wrong [xisition; barriers of coal covenanted to be left for 
the protection of a royalty have been unduly thinned; and trespass 
into adjoining properties has taken jrlacc, owing to the plans of ivork- 
ings being incorrect Kxpericncc teaches that old plans, thirty yeu^' 
old and upwards, should be regarded with suspicion. Too mudl 
/eliance used to be placed on the magnetic needle, and too iittie 
attention paid to the variable declination of the magnetic mendiM 
Nowadays a colliery staff usually includes a competent surveyor, who 
deyotes his time and attention to the ingxrrtant duties of survQtkq; 
and {banning, under the direction of the manager.* 
cdl&ies the manager doc# the surveying, apd eyer>*!aj!li^ip'. 
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manager ought to be able to do it if need be. Indeed soMe 
knowledge of surveying is required in order to pass the examina*.' 
tion for First-Clas.s Certificates. 

The Coal Mines Iteguiation Act, 1887, now in force; enacts 
(section 34) that "the owner, agent, or manager of every iqine 
.shall keep in the office at the mine an accurate plan'of the workings 
of the mine, showing the working-, iq) to a ejate not more than three 
months previous!)', and the general direction and rate of dip of 
the strata, together witli a scctitai of the strata sunk through, or if 
that lx: not re.isonabl)- |)r.ictic,'il|e, a statement of tlic depth of the 
shaft, with a section ol tlie scam.” “F.very such plan must be 
on a scale of not less th.in th.-it of the Ordnance .Survey of 25 
inches to the mile, or on the same settle a.s liic plan for the time 
being in use at the mine.” '1 he Minos Insjiet tor ni.i)- examine this 
plan and section, and if the)' be defective, he may requir 
ones to be ni.ide. .At his re(|uest, tf>o, the progruhs of the workings 
up to the time of production must be m.irked on. 

A .scale which is often tulopted for phms of underground wotk- 
ings is as this cntiblcs objects on the surface to be marked 
on the plan from the intips of the Ordnance Survcy.s, hich arc always 
accepted as correct, .Sometimes the workings are plotted on the.se 
maps. Two chains per inch is also a favouriie;.calc for these plan% 
and being ,i l.arger sc.de th.in the formc-r, shows the workings 
more clearly. It is a good practice to mark on the plan in coloured 
letters, at stated distances, the Icwel in feet, taking the bottom 
of the shaft as a datum line; and also to .state the thickne,ss or 
section of the seam. The main roads are often indicated by being 
coloured blue, and the return airwavs b)' light red. It is well to 
keep a survey plan, showing merel)- the line of eaclj survey with 
the date. This m.ay be useful to ])rove Wic date of the workings 
subsequently, for instance in the event of i|ucstibns arising 
damage to the surface The main roads, and what may be called 
the framework of the plan, should be surveyed with a theodolite, or 
a fast needle compass, but the needle Ix-ing much more expeditious 
may often be used, with proper care and precautions, for filling in 
the details between these main lines. . 

A useful form of plan, which is sometimes kept, may be called, 
a “ Projected Workings " plan. On it are marked the outlines of* 
all the royalties included in the “ take ” of the collien)’, the lines of 
faults, dykes, or other gcolpgical disturbances, so far as they are 
kiTOiTO, or may be reasonably assumed, and the workings up to 
darS**^ this plaji the manager sketches tha projected workings 
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of the mine for the {Guidance of himstelf and his under-^^lkkji. 
When a group of adjoining collieries arc sufKrs'ised from 
offk;4; it is gometimes desirable to show all the workings on one 
flan at a very rcduccrl scale. I'or this puqiosc the small Ordnances" 
scale of 6 inches to the mile is often adopted. 

Besides surfeying, “levellings” have frequently to be made 
underground, for such pgrposcs as to determine the thickness of top 
or bottom stone rctpiiring to be removeil to give the desired gradient 
on haulage roads; or to decide Ima *i.iter may Ix' best removed from 
dip workings, \vhcther hv cutting w|iter levels, or by a syphon; or 
if a pump is necess.uy, to determine the position of the pump. 
Continuous sections ol levejlings of the main roads from the shaft 
to the far end are useful, and shoulil lx- kept for reference. Survey¬ 
ing and levelling arc iiUport.mt features in colliery working. 



CllAl'TF.R V. 


SUfERIxVTEXDF.XCE oh lADOUK AT A COLLIERY. 


Tiik Overman at modcralc-sizcd collieries usually fills ‘also 
the position of Uiidei-manaocr, u hich wa« created by the Coal 
Mines Regulation Act 1887 On liim largely deixtnds tjie satis- 
factoiy working and good <lisci|)!ine of the colliery. Just as the 
sergeants have lx;en rightly called the backbone of the Briti.sh 
army, .so the overmen m.iv be said to be the backbone of colliery 
underground management. In .Northumberland and Durham, the 
position is as a rule well filled atjhe present time by men who- 
have begun their caieer at a very early age as trapper boys, at^ 
have worked their way up through every grade of pit work. 
are thus practically versed in the work which they superinhj^H 
They have for the most part educated them.selves under difficunH 
—in some re.s|Ka;ts jierhaps the best of all educations—bringir|f 
out as it docs force of character and natural faculty. Among them 
arc fine S|xximens of the strong and tcriaciou.s, the shrewd and 
determined North-country t\ pe of character. 

At some collieries the overman docs a large amount of writing 
3r office work, in connection with the mailing out of fhe wage bills 
and pay notes. In such cases he usually gr)e» down the pit,3t 
5 A.M., and “rides” (returns) about 11 .f.M., after the b^?llo^shift 


hesvers have gone inbyc. At the larger collierie.s, where the wage 
bills are correspondingly bigger, the tendency is to employ the 
overman’s energies entirely in the pit work. He goes down with 
the fore-shift deputies or hewers, and the office jvork is done ly 
clerks. Something may be said in favour of the former arrange¬ 
ment When an overman calculates the wages of each undergrounif 
workman, and makes out the wage bill, and also thejtay note book, 
dtowing the offitakes, and each man’s net wages, he is likely to 
have a more intimate knowledge of what each man is doing, and 
^ sig^l^^when this work is left to^clerks., On the other hand, 
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• latter case, the overman is more free to devote l»oA 
^dfad «)d his time to pit work. Forms of dafly reports aa 
by dfr overnjan and by the under-manager* arc appended. 


COLLIERY 


Went'in at 
Came out 


Forf.-Overuan's Report. 


liarometer 


Tbennometer 


lirwen' VUcc* 
iiv^ieeted. [ 


State of Ventilation: 

• Stjteof Rolleyways ; 

» Engine Planes: 

n Refuge Holes: 

^Oepoties’ Reports: 
Accidems: 

Hones; 

Remarks: , 


Fore Shift. 


Rack Shift. 


Na rf Hewen: 

. CmIs drawn: 

No. Resren idle:, • 

N*. of persons down the Pit s 

Signaitrt 


’ * ^^bdre there is a separate under-manager, aa well as an ovemufaijaS I 
Oawot Inge collieries, the former is/if con; .e the superior fl^Sda!., ■•'* 
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MINE 190 

Certificated Undkr-Manager’s Daily Report. 


State wbat part of the mine you have visited... 

Have you or the Manager conferred and 
advised with all rcspupsible ofhcials? 

Breaches of General or S|>ecial Rules, and 
action taken . 

• 

Have any circumstances occurred to which 
you wish to draw attention ? ... *.. 

Have any places bcci^ siojjpcd as lieing^un- 
safe? If so, stale why. Also state what has 
been done to remedy the same . 

Fatal Accidents.—State cause and necessary 
particulars; to report the same to Govern¬ 
ment Inspector. 

Accidents causing l^ersoiial Injury.—Do you 
consider it necessary to report the same to j 
the Inspector? If no, give the necessary 
particulars . 

General Remarks. 


Percentage of Men otf Work in 


Pit 


Average Ton.s j>cr Shift per Hewer 


Sif^yied * ^ 

The Back-Overman has rcspt^nsible charge of the mine unda 
ground in the back shift in the absence of the overman. He visit 
dafly, as far as practicable, those parts of the mine which have no 
w visited by the overman, the object being t^at every workin| 
jriace should be visited daily by one of them. On coming to banl 
after his shift, he confers with the overman, master shifter, aik 
<)eputies on the state of the mine. He assists th^ overman in 
measuring of the yard work, and, at some collieries, in the isakint 
^ -pf the wage bills. Vhe report made by him may be 
VibiMto form 




monicicr.} Oauiie. 


On dckcendiof u .,., 
fic<bfcMcaMlu)(at.. 


O^itkt or Deputy-Orermea— Each disuict, t>r ^ 
ot a deputy, under the direction of the ovemuivor 
W***- The deputy^ is the raoipetent person rvquire^IjSI 





a report of Ws examiaHii^ 
fc ’piwkle signal boards, having printed oji orw sid^ “ .Working 
m^ht, workmen can go inbye,” and on the Other ," Noorie tO'^ 
^rand this point,” with spaces left for the deputy to 'M 
Wnature in chalk.' This board is hun^ at the station' ‘and a 
si^ed by the deputy each morning after his examination be^ 
tte fore-shift hewers come inbyc. It may be used as a dai^ 
i%nal, or to let the men know|that all is right. It does not super 
Spde the written rejiGrt required by the Act, a suitable form 01 
which is as follows* 

DISTRICT 

Dailv Report by Deputy. 

Datt IQQ 

I, being the person authorised, hereby certify that I have examined the 
l6W-named district, m accordance with General Rule 4 and Special Rules « 
and 57, and report as follows ^ 

Gas 

VsHlilalion 

Roof and Sides 

General Safety 

Signed 

After examining the workings, the deputy meets his men at 
tW appointed station (usually the putters’ flat, see Fig. 5, Plate V V. 
^e a wt^cn chest (deputies’ kist) is kept for holding the deputira’ 
1^, and having c.xamined their lamps, and satisfied himself that 
safe, he sets them “ inbye.” • ' ‘ 

^The deputies are divided into two shifts. The fore-shift goes 
KWn at 2 A.M.,t and are “ loosed ” at their respective flats by their 
?*Mrrows,” who go down the shaft at 9 A.M., and ride (or retur* 
430 r.M., after the other men have riddtm, one of rtyfej 
^^teing to .sec that the whole of the men and bojrs are out of 
toftortion of the mine assigned to them. The back-shift tfeputies 
»» stay to draw timber in « broken ” placespwhich hava been- 

a carefully kept .account at a laige colliery hiving flety saa^^It 
^«WQd umt 27 per cent of the deputies* time was employed in ^ 


' iMjKction of the workings required bV 0 m !l 
inatMa’ssafety-hanpt. ‘ ' 

'hm stated thioughom this cnaner anKir n 
■ibaals frnmf! A.it. to a Wit 






•driven as required. Tte fe the most ^ogdfou^^ 

pt work, and requires special care and expaience. Ffe Plate 
V J., a photograph of a deputy engaged in this wotfc The 

*puties change shifts each fortnight. They get one short 
(sue hours) during the fortnight at the pav week end, when the* 
areirorking full time (twelve shifts afortnight).. There are varialS 
. m ftis custon; at different collieries, as in the case of the shiitera. 


.. Master Shifter has respoilsible control underground hJ 
his shift in the absence of the overmen. He kecjis an account of 
Ihe shifts worked by his men. . He writes a daily report (see form 
subjoined), and confers daily .with the overmen. 

COLLIERY • PIT 

Mastkk .Simukh’.s Ki,i'(.rKT. iTioroiii;. 

™ I' -'l- Ilaroiiicicr Tliemiomclcr 

Cain^out at ,a,m. 


DwtrU.!. liisimU'.!. | CuiiJilion. 


State of Ventilation: 

State of Engine Planes: 

Barsain Men. 

1- ItU .Seatr. 

WofUngHC. 

• 

• 

• 

! 


ftmets. 

• 

Hounu 


- '- 4 ^ 


Ni^ Shift Hewers at Woik— 

’NtatmdeiL . District. Ka of Persons ||1K 



Sifmthtrt 
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The Master Wasteman has the charge of the airways, 
especially of the return airways, and of the men working in .them, 
of whose time he keeps account. His responsibility is considerate 
in fiery collieries with long return airways, .especially yfhere tRe 
roof is diflicult to maintain, but there arc some collieries where 
such an official is not rccpiired. He also makes a daily report (see 
form subjoined). 


190 

/V7- S/f/JAf 

M vsTi.R Wv^n.v\N's Baii.v Rkpokt. 

UistiKls ti.ivfllcd ami stale of iteturns 

State of Vciililalion . 

Have any clnin^e., lieen made m the \'cnlda- 
tion? Ifso, nliat.^ . 

Have any KoRidtitOr'. been alleied ? If so, 
slate particniars of, anti reason ftir alier.ition 

Have yon advised with the Oierm.in and con¬ 
ferred with the Manager or I'nder-Man.iyer 
as to the condition of your departnient ? ... 

Breaches of (fcneral and .Special Rules 

General Reinaiks .as to .Vxidents, &i. 


I’.AROMKTint, Tnt-.RMOMEThR, ANli WviKR tlAUr.C InDICAIIONS. 


SUK»A<B. 

meter. 

, Ther- 
j mometer. 

Water '! wt 

G»i.av. ; b'o.na.i.nuND,. 

1 meter. ■ 

Tlier* 

momettr. 

WateT 

Oaugc. 

Before do^ccnitlni; At .. 
-On a«cendmc at .. 



ji On dcsri'iiding at .... 
}' Hefore ascencliiig at.. 





Signed 


The Engineer, or Foreman Enginewright, has charge oAhe 
joiners, fitters, smiths, masons, enginemen, and other mechanics, 
for|Bdi department of whom there is osusdly a forenuut, 1^.iets 
uinler directions o# the engineer. He keeps a 
fbowiag each shift worked by the medianies, and tlnar 
fertidght • He. has r^ponsible charge of tile engwei^ 



A Deputy Draw.nc T'.rrbtr ::ear the Fal’eri Goaf 










dl madJiswyi ahd mai^ trf ih^ coe^ 

'^eqaired by the Act (^Gmtral Ritkt, Rule s). Sonx^es kdl^ 
an afctount pf all materials received, and in what depart««it tied 
•acting as storekeeper. His daily report may be in the fbrm 
below. *. 


MINE 

Foreman Enginrwrigjit’s Dairy Report, 


^ Have the external parts of the Machincr)', the 
state of the Guides and Conduftors iii ilic 
Shafts, the state of the HcticKGcar, Ropes, 
Chains, and other sunilar appliances of the 
Mine, which are in arieal use both akive 
and below ground, been duly examined by 
■ the competent i>ersons appointed for the 
purpose ? and state their condition. 

Sitye of Boilers. 

Areall dangerous places and exposed .Marhlnery 
properly and securely fenced ? .. 

Has any part of the Machinery or other \ioiks 
,in your department b(yn rc|)orted unsafe or 
defective? and if so, state what action h.is 
been taken to remedy the same . 

Accidents and cause . 

Breaches of General or Special Rules. 

Stoppages and Cause . 

General RemarJ^s . 


aigtud 


Heapkeeper or Keeker— The men and boys cngsiged inj 
screening and cleaning the coals, and putting them into 
are under die charge of this official, who is responsible to the 
/or seeing that this work is properly done. He keeps a 
tbowing Ae shifts worked, and toUl wages per fortnight 
niM Mkd b<gr under him; and he makes daily r^orts, 

of coal drawn, and how it ha^been disposed d^ 9^ 

Jbnn as the ftrflowing, which of course is vMied'ft) f “ 

I «f a colliety. 
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COLUERY 

i 9 b‘. 



Dkam 

INCS. 

1 Tkamek. 

Killed. 

1 Hkwbrs. 

. 


Scyre. 

Iv 

1 ALore. 1 T. j 

Score j T._ 

Kore. 

j liack. ^ 

> 1 

f oij: 

1 ■ 

1 Total. 

To-d*f 


1 i 

1 • j 

j 





romierly .. 




1 





Total 



' ' * 1 1 





'’KvnEn. 



Round. 

DSSTINATIOK. j 

r 1 

1 


Total! j j 

Tew,-*... j j 

Heap. 



Produce. 


Tons per Score 


Round per cent 





^urjiKiNTENDENCE Of LABOUH. 


n 


in »me caws the heapkecper keeps an account of-the thaber 
And laik sent down the pit, and an account of all |roods received 
by Jtal, staging the number of truck, dcscriirtions of goods, fwm 
-whom when arrived, and when unloaded—in which case be awp 
be said to act as traffic manager as well as hcaokeeoer. 



CHAI'TKR VI. 

/iA/f/liYG£.)f/;A'r OF LABOUR AND BYRTEM OF WAGES. 

• 

Some kiunvlodm- of the <laily niiitiiH' of a cdllicry, nf the diffta'cnt 
clas.scs of labour employed there, and of tl^e system of wa^ms in 
vofjuc, is essential to ;i proper undcr'-tandino of the subject of 
colliery rvorkintt. In the present chapter, accordiipoly, will be 
(jiven a detailed description of these matters as usually arranged 
at collieries in Northumberland and Durham.* 

• 

Days and Hours of Coal Drawing.—Work begins at 6 ,\.m. 
At this hour the; onsetters, putters, drivers, rolleywaymcn, and other 
day-shift “ off-hand ” men and bovs so called in contradistinction 
to the actual coal-getters or hewers go down the shaft, and thefl 
coal drawing commences. The usual practice now is that it goes 
on for ten hours, till 4 r.\l. .\t the be;>,inning of iSpi.the Durham 
Coal Owners’ .Association, at the recpiest of the Miners’ Union, 
granted a reduction of one hour. Several large collieries in the 
east of Durham draw coals for twentv hours dail\-, employing two 
shifts of off-hand men and bo)-s, and three -shifts of hewers. In 
Northumberland there arc both tcn-hoijr and eleven-hour pits. 
The time s(x.'nt in actual coal drawing is usually about one hour 
less than this, as in those cases where the men go down and up the 
same shaft a.s the coals, a good deal of time is taken up in send¬ 
ing down the back-shift hewers and drawing the fore-shift. At 
some collieries it is customary for the banksman or heapkeeper to 
keep a daily record of every stoppage in coal drawing, stating the 
duration and cause of it. These entries are added to the daily 
report, an example of which form of report, made by the heap-* 
keeper to the manager, is set out below :— , 

* The classes of labour employed, system of wages, and other mattm < 
appertaming to daily routine of collieries in other districts than here spepAatL 
will be*iaiUKl dfcalt with in Chapters XV., XWI., XVIh • 




LABOUR A.\’D WAGES. 


l*rr iJKAWiNus. 

\ 


COI.UKBV riT 

IlKAI KKU'l R's KnflRT. 


r«*.s. < TordiLToKi. 


Vend 


l\n 

Tit 

l‘it 


} 


Killed ... 


Teamed ... 


MOtr I «l.~ \\uv:K'”’' 


Viirc 'J lit" W.icw-x 




AtcKlcnl!) ami Caibc 


Stoppages, and Cause > 


1 ^ t'*^*** 

NVaggoni Kei a-it'__ 

I 

Pit 1 


Pit 


Pit 


General Remarks:— 


i:i\" 

list. « ’ 

'1 ■ ■ 1 A f . 1 

1 SMAtl.. 

Names. 

It.’. t 


' }>n. 1 






i 

j 


Signtd 




7 < COLUEMY WORKING END 

The pay-day is each alternate Friday for the fortnight cndini 
an the previous Saturday, and the Saturday following the pay-da' 
h a general holiday, so that the days per fortnight on whidh. i 
colliery working full time draws coals are eleven. On •“ baff 
Satardays— that is, the Saturdays in the alternate week to pj- 
week ^the pit “ hangs on ”—that i.s, starts coal drawing-^two hour 
wlier, at 4 a.M. instead of 6 a.m., and draws.coals for on|b hour lesi 
than usual, stopping at i p.m.* The various shifts of men all star 
two hours earlier than usual. • 

Hewers. 1 ho co.d-gottors or how(4-s are divided into two shifts 
^ch fore-shift hewer har ing a partiiei oj’ “ marrow," who follow: 
him in the same working place in the back-shift, the two u.sually 
sharing their joint earnings. .-\s a rule ther* change shifts every 
week, the fore-shift hewer of one week coining in back-shift the next, 
and vice vers^f. In ton-hour pits the fore-shift goes down at 4 A.M., 
and remains in the “face” till “loo.scd” by the back-shift, which 
goes down at 9.30 .\.m., and reaches the “ face” about half an hour 
latert on ;m tiverago, the time of course do|«:nding on the distance 
from the shaft to the working jilaces, .fnd the moans of covering this 
distance. Frcc|uently where main and tail rope haulage is in use 
^ hewers are taken inbye in a train of empty icoal tubs. Allow¬ 
ing half an hour for travelling Iretweon the shaft and the face each 
wy, the hours worked in the face by the hewers are not more than 
Si daily, or 60 per fortnight, assuming that the hewer works on 
each of the eleven days, u Inch is not always the case. 

The fore-shift hewer has about two hours in the face before he 
can begin to fill tubs, as the putters do not get to work before 6.30 
^M. In hard coal .scams this time is usefully employed by the hewer 
W*kirymg"his place and making a“jud”—Operations which will be 
found described in Chapter X., page 162 (see also Fig. 7, Plate Vll )■ 
bat In soft seams, and where “ round ” coal (that is, coal running 
large, such as is usually required for household consumption) is not 
u matter of importance, it is apt to be to some extent wasted. 

Not long ago, in the county of Durham, it was the practice at 
aoft coal collieries for a class of young men, knoun as ‘‘putting 


* Time hours vary somewhut at different collieries. 

«■>* one shift of off-hand men and 
MS exi^ and been followed for generations in Northumberland and 
“'•option of this system which makes the pns-v 
• Houts Bill so unsuitable for colliery working in these counties. 
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lowers,” to come down at 4 A.M. with the hewers, and.*pot* tahii 
' until the regular putters came to work, and then hew till 2 P.M.; 
the stdvantage of the arrangement being that it kept the hewers 
fully occupied during the first two hours. This practice, however, 
was objected to by the Durham Miners' Union, and was given up. 
Bui it is a general custom, both in Northumberland and Durham, 
to employ “ putting hewers,” who come to work at the same hour as 
the rqjular putters, and if any of the latter are absent, the " putting 
hewers” are called upon in turn fci supply their places, but in an 
ordinary way they hew from 6 A.M. till 2 I’.M. There are also 
“ hewing putters,” who in an ordinary way “ put,” but when there it 
' not a sufficiency of'pulting’^work at their “flat,” they are allowed 
to hew. 


The working |)lace» arc divided by lot amongst the hewers every.. 
three months. The prricess of drawing lots is called “ caviHing.* ;• 
Each pair of hewers are “ Ctivillcd " to a working place, where th^r 
must remain during the quarter year, unless they make a mutual 
arrangement with another pair to c,xchange places with them. 
There are recognised rules, determining what working place a hew« 
must take, when the place to wlrich he was cavilled is worked out 
during the quarter. Copies of such rules, in u.se in collieries in the 
counties of Northuiqjxirland and Durham rcsjrectively, will be found 
m the Appendix, page 301, 

In the majority of Durham collieries—[lerhaps more especially ^ 
in the East Coast pits—the hewers are paid by the “ score, ’ a^ote*.» 
honoured but somewhat out-of-date fashion of reckoning, 
tenaciously adhered to by the men, with their usual conservutir 
A score in the Wear district is eqiu'r alent to 21 tubs, of mti 
6, 8, or to cwt, or thereabouts. In the neighbourhood of ‘ 
Tyne, and throughout those mines in Northumberland 
this mode of reckoning is still in vogue, 20 tubs constitute ^ 
score. An “average weight” is kept by the weighroan of tite* 
tubs filled by each hewer, who is paid at the rate of the 
price in operation in his district, and all over-plus ^ 

rate. If his average is under standard weight, he sui^teiii.^Mi*® 
^xmding reduction. J*," ^ 

^ There may be, and usually are, several score { 
seam,'but, as a rule, one district has but one seq^ 
dgcription of«work is pursued throughout ib|^ ^ 

WKipg ” prices arc naturally in advaqpe of “ broken* 

“woiiibig" (removal of pillars) prices—the coal being ,4^ 

W^*in the latter isstance„ owing to the weight; ;k|: 
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incumbent strata taking effect on the pillars. In most instances 
it is agreed between masters and men that “ broken ” prices ■ 
cannot be enforced by the former until a stipulated area (usually 
1,200 square feet) of pillars has been extracted, nor shall any 
place be paid “broken" price unless within do yards of the goaf. 
The score price of a district may be determined sonjewhat alter 
the following manner:— 

(l.) At a Durham colliery in the year 1877,* working the Low 
Main seam with a section of 3 fcet 10 inches of clean coal, it was 
reckoned that in a 2-yard “ ]dace ’’ an average hewer ought to “ take 
off” per .shift a 2 feet 6 inches “jud.”. The calculation would then , 
be: 6 feet multiplied by 2.5 feet multiplied by 3.83 fcet = 5,7.45 
cubic fect = 2.l36 cubic yards; 18.83 uwt. (the weight of a cubic 
yard of coal) multiplied by 2.13 = 40.107 cwf ; 40.107 cwt. divided 
by 8 cwt. (the standard weight of a tub) = 5 tubs. 

5 tubs at 14s. pci seme . 3s. 4d. 

Yard uoik at lb. tod. per y.vril, fot 2 feet 6 incites ... is. bd. * 

Per lieivcr per shift. ,(s. lod. 

The county average at thi.s time'vvas 4s. 8d. 

(2.) In a second instance, the thickness cf scam was 3 feet 
9 inches clean coal ; length of jud, 3 feet; width of bord, 15 feet; 

3 feet 9 inches X 3 ft.X 15 feet = 6 25 cubic yards = 5.85 tons of coal. 
And the average weight of tubs drawn from the I.ow Main seam 
during the previous pay being S.42 cu ts., 5.85-f 8.42= 13.89, or 
nearly 14 tubs. 

From daily observation it mav lx; safely inferred that here the 
average hewer can easily hew and fill 7 tubs during his shift in 
the “ whole ” working, and allowing him ss. for his da> ’s work, the 
score price is fixed at 15s. 

In order to induce men to put forth greater energy, and also the 
better to drive their places, a ) ard price is usually added in bord 
and pillar pits, the amount being dependent on the description of 
place driven—that is, on the width and the angle it makes with 
respect to the bordways cleat, or main cleavage planes of the coal. 
For instance, in the Low Main scam quoted above, the j-ard prices* 
ranged thus;— 


• It has be^n thought advisable to quote actual cases for all the examples, as 
being more reliable than figurative instances. 
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Winning headways ... 

I yards wide ... 

... • IS. 8 d. per yard. 

»> » 

3 .. 

... IS. 4d. • „ 

Cross-cuts . 

3 

... IS. 6 d. „ 

(Nonh and Soutli) 

2 

... IS. 6 d. „ 

»t • II 

3 II 

... IS. sd. „ 

Bords (East and West) 

2 

... IS. 4d. „ 

II »i 

3 

. . os. 8d, „ 

Toff bide co.il 


jos. sd. 

Skirtings, jenkins, and piliat' 


Sometimes'winninj^s ;irc “ let” tliriui;^li the colliery previously to 
the tiuarterly eiivillin^, w hen each ^‘set” of men pives in its par¬ 
ticular price, such yard price beiii” ovi r and altove the actual 
•^aire or toiina|4e price, whicl* is paid ,is usual. Then there are 
su^refinements and detail.s ,is “ hor(hva5’.s cross-cut.s ” and “ hcad- 
ivays cro.ss-cuts," acconjjnj; a.s the cross-cut |)lace ap[)roachc.s to true 
. bord«a>s or headwavs course res[K'cthel). Many other items have 
also to l)e considered by the colliepe vieuer in his daily routine in 
this department of his u'ork—such as consideration for Irrcal hard 
co:J, vvorkino wet, scallopino, for “hitches,” “tiouhles,” “balks," 

“ ramble,” and what not, for the determination and settlement of 
whidi no hard and fist rules can be stated ; the (pie-stions raised 
being such as need for their .settlement only common-.sense joined 
to exiHir'once. 

• As regards the hiode of pa) ing for the taking down of the 
“ramble,” or “ following stone,” in the seam already mentioned, the 
hewers, for taking doi\ n and casting this back, were paid 2d. per 
inch (in thickness) per .score of coals fdled, when the ramble was 
over 9 inches thick, but when below this thickness they received no 
extra remuneration. 

In many Northern collieries the tonnage price is in oijcration 
instead of the score price, and it is certainly the simplest mode of 
payment. In the thinner seams, a very freipient sy.stem of tonnage 
payment is to regulate the price paid by the height of the scam— 
that is to say, the greater the thickness of the seam the less the 
price per ton, and vice vers^, the overman measuring the height in 
the working places every fortnight. 

The course pursued with resjject to under-filled and dirty tubs : 
may be stated thus:—If the banksman notices that a tub is not 
%cll filled, he may “ set it ” to the “ weigh.” 'I'he tub, if it proves,' 
to be under weight, is .said to be " set out ” by the banksman, 
thus .set out suffer the recognised reduction ; but tubs under wei^t ; 
•which are set out by the weighman ate included in the average' 
weight account, which, of course, they lower. As an e*xamplej 
* • • • • 
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deductions on this account at a large colliery (the standard weight 
of a tub being 8 cwt.) were as follows :— 


For Seam— 

56 lbs. under vvcij^lil in a lub of round coals 

28 ■> » 

For and Seams — 

56 lbs. under wcij'lil in a mb of lound coals ), - 

o • ; amount to bt declucted, 5d 

28 „ „ small ) t 


small j amount to be deducted, 




The quantity of stone, sl.itc, Band, f)r fuiil coal fiir which a*tub 
could be “laid out," and the deductions made for the same, were 
at the colliery under consideration, i:o lbs., deduction 4d.; 25 Ibs^, 
deduction 5d.; 30 lbs., deduction Hd., except when the value olrtne 
tub was below 8d., when its full v.ilue was confiscated. 

The tons hewed per hewer per shift vary iVuin about 2\ tons in 
the hard steam coal collieries of Norllunnberland, to over 6 tons in 
the soft-coking and gas-coal scams of West Durham. The hewing 
price |)cr ton, c.xclusive of percent,ige, varies greatl). 

There is, however, an average standard wage for hewers, agreed 
upon between the Owners' Association and the Miners’ Union in 
each county. When the hewers' earnings at any colliery are at 
least 5 per cent, above or below this recognised county average, a 
readjustment of the prices paid fur hewing »can be obtained 
either side. This is one of the rules of the Joint-Committee, con¬ 
sisting of representatives of the Owners and of the Miners, with 
an independent chairman, which c.xists for the sake of deciding 
questions about wages arising at individual collieries. (The larger 
questions affecting the whole county—such as general advances or 
reductions in wages—do not come within the jurisdiction of this 
Committee.) Its bearing on collier)- management is sliown by this 
statement of cases decided for the county of Durham:— 



Cases broti):li( by 

Ca.scs brouinht by 

IE 


Wuikiiicit. 

Owners. 

1880-89 (average) ... 

389=61 per cent. 

243=39 per cent. 


1890-99 „ 

547=(>9 

244=31 


1900. 

47 f >=73 

174=27 „ 


1901. 

5t>8 = 62 „ 

343=38 >, 

9 " 

1902. 

„ 

381=40 „ 

965 

::: 

658 = 61 „ 

583=64 

406=39 „ 

318=36 „ 

1,064 

901 

Average over the w'hole 

543=64 „ 

301=36 „ 

844 


* The laUini; off in the number of cases in this year was due to the Commit'iee 
bdog m abeyance for a peiiyxi owing to a difticnlty in agreeing on a Chairman.^ 
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The general tendency appears to be that the cases increase in 
lumber, and that the proportion brought by the workmen is larger 
in godd* times, as in 1900. How the ca^cs have been decided is 
>hown bek)\v:— 


: 

itOj. 1 iSy; i ^ '9oo.| i^i.j 1904. 

11904 jAverageii. 

Totals. 

^ . 

Kefcrreil 'tuTH'al 

i 1 i . i i ' 





.irbilrui ion •.. , 

So III 1102 ftS Hi; 00 IJ1I114: 174 

153 

118 

I,.184 

14 

Settled by agree- 

N' 1 1 1 ■ i i 




Dient between 

1 ! i 1 i ; 





parties 

2U 2.to:220 24S;243'3S9 42814491 4S4 

432 

332 

3.323 

40 

Decided byCoiii- 

i i ' ' 1 1 



2,067 


mittee 

202 : 241 j 2021 j;3 2011 i.:S. 10’, 1 242 214 

142 

207 

24 

Withdrawn 

1.S7 240 220 130I151*, yi ipri^i* ]7.S 

' 170 

16 S 

l,6S6 

20 

out lit 
jiirjsufclion >il' 

j ; 




Coinmiitee 

21 i; ‘ 41 1 IS 131 a, O' 4 151 

4I 

*4 

13* i 

' 2 

Tot.ils 

701 ' S40' 704 731.(14" ON <)'>4 l(Mi4M>(Jlj 

»3'3 

«,396! 

too 


It is noticeable lli.il the hugest proporli(»n of cases—40 per cent. 
L)f the whole—have f»ccn settled In'agreement * between the two 
[)arlies in di^pnte alter being brought behue the Committee. The 
proportion decided by the C'otnmitti‘c i^ only per cent.,and tho.se 
referied to local .iihiii.uion i.| per cent, of the whole. 


* It is inleresiting in itiis connection to iteieniiinc the results of the action 
of Conciliation I 3 o.ir(hs throughout the Kingdom, and the following table sum¬ 
marises the work of Mirh ho.irds in the mining nifliistry dnnng n_)o3 ;— 


Board. 


Federated Districts 
Korthumberkiul Condhaium 

Board . 

ti?oithu(nl«t)snd Joint Com- 
miuee 

Durham Conciliation hoard 
Durham Joint-CowinittcL' ... 

Cumberland. 

West Vorkshiic . 

F'arst of Dean . 

Kadstock . 

South Wales and Monmouih- 

idiire.• 

Cambrian Collitiics. 

Sautland . 

Clevckh^ (iron mining) 


Niuiibci of Cases K'j'uttcd 


Ho.ini 


4 

117 

10 

I ,ofj4 
1. 
IS 

I 

3 

33 

4 


With, 
drawn or 
s'-Mted 

liiMliv. 


41 

O77 

4 


'llnilercon 
' sidcratioii 
) sii mil ul 


.Niunl-er of Ca*« Swiled 
during lyoj. 


ttvC'on* ByArbb 
I iliaiton ; iratiun. 


38 

S 

213 

h 

H 

I 

3 


ir 

1 

159 


29 


z 


69 

9 

373 

9 

9 

I 

3 


29 
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How Cir the action of the Joint-Committee prevents local strikes 
and stoppages of work is a question not easy to answer. In spite 
of its existence, there were during the year 1890, 86 stoppages, 
involving the loss of 354 days’ work; and in 1891, 120 stoppages, 
with 362 days’ work lost. In most of these cases the men^j^re 
acting contiiiry to the o])inion of the offici.'ils of theic Unijjn. The 
worsr feature of Jhint-Coinmittee.s is pieir tcndency^-which is 
(juite ■(.■oiitrarv to their own desire or intentioiyusurp tlfg 
functions o( the colliery' inauager, and to increase the demands 
made hy the norkinen. ('.ises whuh ought tss be settled at 
the colliery, and nthers uhieh ought nevt'r to aiisc, are brought 
before it for no .suflicieiit leason, ami merely in virtue oj, its 
existence. 

The Rules of the Joint-Committees* of the Nortliumbcrland 
and Durham Associations, resjicctiwly, are set out in the 
Appendix. 

We come now to the numerous and varied classes of men 
employed for " off-hand labour ” (.see pages 39, 74, and 98), who in 
many cases arc (like the hewers) ^laid “by the piece.” 

Putters —These are l.ids from sixteen to eighteen years of age, 
who conve)' the tubs—by the aid of ponies ^vhen the height of the 
ro.id allows it—betwv'en (lie hcvvcr.s’working pi.ices and the putters’ 
“flat” or siding, where the tubs are made up into sets and taken 
away by the drivers. Sometimes men are employed for hand¬ 
putting. Fig. 8 is a photograph of a hand-putter starting from the 
putters’ flat with an empty tub. 

The putters are iiaid ai cording to tlie mimlx;r of full tubs 
tlicy “pul” from the face to the flat. price |)«r score of tubs 
is fixed for the first 130 ) aids’ distance in the case of pony- 
putters, and 80 vards in the case of hand-putters. I'or every 
additional 30 yards in the former case, and 20 j ards in the latter, 
an additional price per score is paid, l-'or example, at a cert^ 
colliery in Durham, for the first 130 yards, pony putting, lljd. 
score of tubs of coal put is paid, and constitutes the standare 
price; for every succe.ssive 30 yards in distance, an additional 
penny per score is paid. Thus, presuming the average distance put 
at a flat amounts to 240 yards, 240— 130= no, and 110-^30 = 3 and 
20 over. Than, first, 130 at iijd. = iijd.; three", 30 at id.=3d.; 
(over), 20^at id.= id.; thtal, is. 3jd. This amount (is. 3id.) wjll 
be the putting score price, or “ rank,” of the flat 
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The distances from the putters’ flat to the working places have 
therefore to be measured frequently. To avoid this trouble, sorae- 
timesi “.standing rank” is fixed—that is, a price [Jer score which 
does- not \ary, but which is esliinnted to lx: a fair average for 
the various distances “ put ” in the dilTercnt districts of the pit. 
TlVa method of keeping .ucount of the putter's work is the sam'e 
as for.tS^ hewers. Kach puttei has a he idle'of “ tokens," bearing 
_a di.stinctu'e mark or number, In- wliicli his tulrs are knowh. He 
attaches one^ these to every tub he imls, and when the tub comes 
to Ivmk at the surface, this token,’.is well as the hewer's token, 
which is also attached to e.uh tub. is t.iken off by a Ixiy employed 
^or-the purpo.se, and hung np iji the token i .ibin. Thus the weigh- 
rtfittl/at bank knows, .nid keeps .leiount of, the nuinlxtrof tubs put 
by each ]>utter and lilleil bv e.n h hewei d.nly. 

The iiutteis ihan;;(*theii flats, oi distriets, each quarter year, 
cavils being drawn for them .it isuh iiu.nteily c.ivilling. Every 
morning 'or in some pits once a fortnight i the depuU’ in charge of 
the flat appoitioiis the hewers amongst the putters, and dctermine.s 
by some simple method of dr.iwmg lots, wlmh Ivwei.s each putter 
shall t.ike. 

Stoneraen- Other olTh,in<l men who arc often paid by the 
piece are .stonemen.* 'Iheir shift is eigdit hours from "bank to 
bank,” and they go down at i.nious times. Their work, which m.ay 
be termed the "dead" work ol the mine -consisting as it doc.s in 
a very great deg'ree, if not entirely, of opening out and development 
—constitutes one of the most im|Kiilant branches of the undcfs 
ground department. i*'ig. p, I’late VI 11.,shows a stoneman at work 
with a hand-drilling machine in the lace of a stone drift. The pay¬ 
ment of this Rind of work is in iiiaii v cases ,i matter of bargain,and 
in determining the price, man) and \arioii'ciriniiistances have ,tO 
be taken into consideration, 

For the sake of cleariu'ss, the sen'ral descriptions of stone-Work 
m.iy 1x3 considered under the heads ol i.j Caliches; (ii.) Ridding; 
(iii.) Drifts; (iv.) Staples; and (v.) Miscellaneous Karg.iin Work, 

i (i.) C.itNCIlK.s.—Thc.-e m.i)- lx- of three kinds—top, bottom, or 
side. The construction of air crossings, in so far as the stone¬ 
work is concemeci, may also be regarded as crjming within this 
category. ^ * . 

Where the mode of calculation adopted is so much.per inejt in 
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height of canch for a standard width of 6 feet, the following ma/ 
be taken as average basis prices:— 


Top cos'll . 

... lid. per inch. ** 

Bottom coal . 

id. 

•*» 

Top stone, IlUic shale (soft) 

lid. 


„ „ (fairlysoft) ... 

... ifd. 

” . 

„ (fairly .stroa») 

2d. 

• 0 

Bottom stone fsofl) . 

lid. 


„ (haul). 

t!d. to 2id. 


Top stone (post or sandstone) 

2iii.to3d. •' 


Bottom Slone (post) ... t. 

2id. , 

0 « 


These prices arc (lependeiit upon the condition thal^ explosives are 
used in working the stone. 1 he ma^ttcr will be better understood, 
if a few specific examples be given. 

First Exaiiille. — New drift-way; taking off side for new 
landing:— ' 

Dimensions. I fa'islied to feet x 6 feet 6 inches=65 square feet. 

t is at piescui ,,, 8 feet x 6 fee't 6 inches= jr square feet. 

2 feet ■() feet 6 inches - 13 square feet. 

* 3 ^. 3 "^-/ = t.44 cubic \'ards. C baracter of stone, .shiile, ver)’ broiccn 
.and fairly sttft, for whitdt the price wtis i;|d. per inch. Thisgit'cs 2s. 
yld. per cubic yard, or 3s. pjd. per lineal yard. Decided to p.ay 4.S. 
upon a calculation m.idc as follows: — 

Thickness of canch = e feet = 24 inches; 24 incftes at i 3 il. = 42d. 

42x6 feet 6 inches (width of canch) , , 

— - - - pp,. yard,* 


A di.s;td\aiitage which the men had to contend with in this 
instance was their having to “ shoot ” two sides (canchc.s) instead of 
only one. .'\t the same time, there were two ad\aiu:iges to put 
against this—namely, there was no “ .stowing " to do, and the owners 
supplied the explosives. 

StrauA Hast incline, top catich : thickness of canch, 

8 feet 6 inches, to run out to 4 feet, thus averaging 6 feet 3 inches.' 
Character of stone, white sandstone. Consider as three canches 
thus:— 


First canch, 2 feet 3 inches .at 2td. per inch 
■Second ranch, 2 feet at 2jjj.^cr inch ... 
Tliird canch, 2 feet at 3d. „ 

’* Making, per lineal yard ... 


£ s. d. 
o 7 10 
o 7 10 
o 8 d 

I 4 2 


* The standard w idth for all tjiese inch prices is 6 feet: 3s. qJd. 
conteq.t* of eaiv:h)= 2s. 7}d. per cubic yard. 


1.44 feubical. 
( ' 
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The width of canch was 9 feet at top and 8 feet at bottom, ttwte 
. let at 4s. 2d., less 10 per cent, for cost of explosive (g^ignih 
ajJ»*>*Settle’.s water cartridge), say, 1. 2s, per yard. 

It will Be noticed that the thick canch is divided into thi^, h 
beiiW difficult to slioot down a canch of sandstone {p^)' ipne{ 
ovdt^lect tjiick without waste of expk si\’es, and at the 
the re^larity of the place. The first canch is alwaj's th^ easiest 
to shoot ’ 

'Third-Example .—Slanting sta])fe in east side Main Coal li^uni. 
Low'Main seam (Deccinbc-r 18881. In this case, the .sta]^ had to 
be slanted, in order to enlarge* the return, as an increased quantity 
of air was required (inbye) in .some of the new districts then open¬ 
ing out; and it was c^sirable also that these districts should be 


/■ 
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provided w ith a better travelling road. The use of explosives (wM 
Settle’s water cartridge) was allowed, as there was no air fiwB 
broken workings passing this part of the rirturn. It was arrange^., 
to work continuously, with three shifts of two men each. 

The mode of calculating the cost w .is as follows, there being silt 


canches in all, each 2 

feet thick and 0 feet wide (.sec Fig. to) 1— 



£ '*■ L-' 

First canch, 2 ft. thick and 1 3 yd. Ion},', at 3ld. p, in. -- js.od. peryd. «> J 0 * 

Second „ 

Jt 

10 „ 3 |d. „ - 5 k. 6d. „ =- 2 iJ o*. 

third „ 

n 

8 „ 3d. „ =6*. od. „ = *• 8 « 

Fourth „ 

V 

6 „ 3]d. „ =0s. 6d. „ “1 19 •„ 

Fif* n > 

• 

It 

4 „ 3W. „ =7s.od. „ il 8 

„ ' V,. 

P 

2 . V 3 i'l» n „* 

• 


*2 S 
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The total cost thUs \corking out to £\2. 5s., the men (contractor?}, 
in order t6 make fair wages, woiiltl have to finish the work well, 
within a fortnight. .. 

Fourth Exampli .—Taking up .seggar, or fireclay, in Main Coal 
seam (September 1889). I’aid at the rate of 2ld. per incl;‘,_the 
stratum being of a particularly hard gritty nature. ■ In ai.other 
seatn, taking up firecla)- was paid at the r,atc of lid. aiwj id. per 
inch, usually the latter; but when the bed was only from 6 inches 
to 8 inches thick, at lld. dealing away f.dicn stone or coal lying 
on top of the seggar was ikjI inclu<lcd in the canch price, but was 
paid fore.\tra, ,accordiiig to the extent. 

An ordinary width of candies i.s, in main ways, 8 feet wide;* 
in branch way.s, 7 feet wide. When .shooting top or bottom 
canches, the width being decided, no extrti width that the men 





... . 

a 

• 



'mimmitimimm 
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may make, over and above this, i.s taken into consideration when 
measuring their work. The powder or oth.er explosive will pf 
course expend itself somewhat in the sirlcs, but little extra work is 
entailed thereby in dressing back, stowing, &c. 

Fifth Examl'Ic .—Kstiniated cost of an air-ciossing to be shot 
out in Low Main seam (1887), the dimensions being a? follows (.see 
Fig. II):— 


Allowance f(>r aivliinjj . 

Feet 

. I 

Inches. 

0 

Height of return air-wa\ a!>t>\'-‘ ait-h . 

. 6 

0 

Height of in take air way beneath «mh 

. 6 

6 

Total heij^ht . 

. 13 

6 

Hcducl height of s-cain. 

. 3 

6 

Height of stone canch. 

. 10 

0 


• Assumii^ tliesn.iin-anil tail rope system of haulage to be adopted. In the 
case of endless chain or rope beitig the system of haulage, the width of canches * 
on main roads would be from 9 to 12 feet. 









LABOUR AND lUAGBS. 


Aqtount of stone to be taken down, lo feel x 8 feet X 30 feet* 
2400 cubic feet=88.9 cubic yards, which at 6s. gd. per cubic yard 
=^ap total cost. The following is the manner of calculating the 
preceding price:— 


3 feet at 3d. per inch 
SeVnel ^ 3jd. „ 

Thiitl -. „ 4(i. 

Fourth „ aid. „ 

Fifth „ 5d. „ 


ro«( Stone. 

73d. 

Sad. 

9^ 

loSd. 

i3od. 

48od. 


The place when fini^he(i to he -S teei eule ..i\, y led. 

'~^‘ft '' J I’d' liactil yard. 

10 ytirds^-r-jo ; 88.y- ikI. pci tiihn. yard. 

The inch prices iiuist ■.omcliiiies be altered to .suit sjiecial cir- 
cum.stanccs, a.s in the following case:— 


Sir/Zi Exaiii/ilc. —,Air-crossing over barrier way in Low Main 
“./Aifn (June lS8g\ The ivtnni and in-take air¬ 
ways ,are “ cross-cut on,” as the, pit-saying is, and 
a.s sliown In Fig. 12. Now this work could not 1 k' 
let at the 3d. jicr inch basis ])rice, although the 
stone was ordinary “|«ist''( sandstone), as a dilTiculty 
was experienced in “ tailing out” the c.inch, .so Jd, 
per inch wtis added. There was, of course, more 
tailing out to do titan if tlie air-crossing liad Itcen 
a rectangular one. 



(ii.) RiDDiNt!.—.Actualc.xamples again will best explain matters 

in this class of work. 

• 

First ExampF.~\\uhir<X^\v^ <irifts, kS,-c., in I^)W Main 

seam (November 1887}. Thi.^ was p,ii<] at the rate of 3s. per cubic 
yard, puttinj^ and stowing Ixjing close at hand. All stone was 
wedged down, and no explosives were allowed to be used. Charac¬ 
ter of stone, shale and sandstone. 

Second Example (February 1888).—Cleaning up and laying 
jvay for tubs, preparatory to commencing tf' take off pillars in Dale- 
*flray seam. All along the headways the top coal was “ up-standing, 
but a band of stone below had fallen, and was lying by the sidtt, 
where it had been placed by' the hewer when working in the whole 
•The^jp were 18 yards in the bord where Ahe top co:ft fallen (sec 









v^i^coLLieny wonKim and management:^ 

As to headways. Averages measured from the: 
in order todeterminc how much must have fallen, and taken ^eiy iq 
yards. Average= lo inches. lo inchesx9 feet widexjsjards 
long, at ijd. per inch, lo inchesx ijd.x J=l.s. 6d. per*yard. 

As to bords (107 yards). The thickness, of fallen stonafAras 
greater here than along the headways, and in 18 yards of it tte top 
coal had fallen. Regarding this as two canches, the calcu 1 ,at^n is— 
(ft) 107 yardsx 16 inchesx 5 feet wide, i6*inchesx i'[d.xjf= i.s. 4d. 
per yard; and {//} 18 j’ards x 20 inches x 9 feet wide, 20 inches x 
I id. X J = 3s. I Jd. |)cr yard. 




Fto. 15. 



Fig. 14. t 

Skktchks ItU'STR\TiN(. Metuous Calculatim. Price tor RicoNin, - 

T'hitd Example .—Putting across “ bt)rd rt)oiTis ” 
at the rate of 5s. per lineal yard, plus the current county 
above standard wage. This was the only bargain work 
.with the percentage advances and reductions. 


'^4 


PauTth Example (see I* ig. 14).—Enlarging a return sur*i) 
seam {1887). The air-way to be made 12 feei widp-ti^ 
^h. The present dimensions are 4 feet wide by 6 feet higfe^ 
ordinal road A fi c d, owii^g to the falling of the sSW yai 
glWirtialbr fillai up and altered to th^ position iRdicatw|“‘ 






LtJidex whss^:' 

coal was to be hewn oat and {wid for at thjr diitiitff'' 
^fCoOrfi^et. . 

4.5 feet X 6 feetB37 square feet of coal 
4 feet x6 feet324 area of opening. 

' 5 ' 

II bM * loS square feet sectional area of tiiiished'air-way. loS- (1 ■» 
square fe#.^SeetionaI area to if ridded. 

57 square fcet per lineal yard = 6 ctrbic yards. 

The prioc^paid was Is. id. per cubic yard - Cs. 6 d. per Un«l 
yard. 

(iii.) Stone-Duikt.S. —When contracting for the driving of 
stone-drifts—or, indeed,^stone-work operations of any descriptim 

a formal agreement is often drawn up and signed by the two 
parties concerned. To quote from an actual instance 


. COI.LlliRY, iSih October 1887. 

Nkw Stonf-Drift—Main Coal 

An Agreement between A. B. on behalf of the Coal Cmnpstt^r 

Limited, the one party, and C. D., E. F., &c., the other party, relative to UW' 
driving of the above-named stone drift. 

First Part .—The contractors agree to drive the stone-drift in a stnught and 
uniform manner. It is to be finished 6 feet high by 6 feet wide, and to file it 
the rate of| inch per yard. The stones to be filled into a tub, “put" to the 
siding. The men to set ail timber and erect the brattice for the ventUitBnt 
ind to keep the drift in a safe and workable condition to the satisfaction of iImi i ; 
master shifter. 


Sicond The owners agree to provide the explosives and blastisg 

materials. AIt(^ to provide and sharpen all necessary gear. Hw timber and . 
i>rattice to bo tideen to the drift way end at the owners’ expense. 

llie to be £t. 145. per lineal yard. Six inches of coAt Ut' 

the bargain. ' . 

twenty (lo) yards, but can be slopped at any time should the f' 
ItnUi it necessary. 

M twhatf of the owners, 

. ' MaMgtr, 

behalf of the men, 


• . -T 


Itneff to the.above signatures. 





^^COtUERY WORKING AND MANAGEMENT. 

Ilje above t:ase the stone was sandstone and shale mixed, 
inM ’per cubic yard was 8s. 6d. = per square foot 

is another form of specification, which has been u^d io ^ 
“letdng” stone-drifts to be driven by contract:— ‘ 


COLLIERY. /, 

Specification anmj Desckiption of a Stonk Drift to be’Dri^ fi 
TH^ Seam to THE Sea* in the ‘rPiT. 


I . The drift to 1 >c driven 9 feet >yide and 7 feet high, and to rise 4^ inches 

per yard, passing through all strata between the seanrntffS’the 

seam, an account of which is provided herewith. 

II. The drift to be driven by the marks^as directed by the manager of the 
colliery. 

III. It is expected that the gradient will be uniform, but it may be necessary 

to vary it as circumstances arise. • 

IV. The contractors to find all gunpowder—or other explosives that may be . 
used—candles and other stores; the owners to provide and sharpen the gear, 
including a drilling machine and drills. 

V. The contractors to lay all plates, and to set any timber that may be 
necessary for their own safety; and to put in all air-tubes or ventilation bratiic<tL 
the owners providing the same. 

VI. The contractors to fill all stones,*coals, and other material produced by 
the drift into tubs provided by the owners, who will also find the means for 
loiding away the same. All coals to be filled free from stones or dirt. 

VII. The drift to be driven and worked by not ley than three men in the 
fiikce at any one time. 

ViU. The contractors to be paid once a fortnight on the usual and accus- 
pay day within five per cent, of the sum earned, such five per cent, being 
retained in hand by the owners as a guarantee for the full and satisfactory, 
performance of the woi k. ' 

IX. The drift will be commenced within a few yards of the 
winning in the seam, and as there will be a tail end of top stone 
down before the drift is set in fast, it is agreed that the measurement ftw* pii^ ^ 

. ment of contract price shall start at or be reckoned from the edntre of thi# 
end. It is furtlier .agreed that as soon as the seam is tou^^l^ dHS 1 

contract shall terminate. 


X. The work to be perfonned in a workmanlike manner to the entire satis- 
foctfon of the manager of the colliery, upon whose certificate only the money 
' wUl be paid. 

Xt Written tendei^ to be handed in at this offi« on or before die . 

> 90 . 

'4 J.- 1 .... , 

C0U.IEIIY Ofmce, ■■ 


FoT'ttoM.^infls, the foUowing basis prices answer fairly 
n^orit^ of cases. For sandstone: price ipfc-ls 



- jjSf^bic jwS in a rtgOar stone-drift of 6 feet ^ 
bjrSfwtw hereabouts. The price will be feondto ’*W^h|P 
asJ^jwidth of the drift; for the wider it is, the better the^S^' 
•Wloota 1/ the drift was wider than 8 feet, it would let for less 
Ids. ^.cubic yard. -For shale: price per cubic yard, 6s. to 7 a 6d. ‘ 
for tnepme sizes as the above. 

<c '* incline, not only are the difficult of' 

“ putting ’ greater than if it was level, but the shooting of the stone 
is not so easily effected, as it is worked against the grain, as it, 
were^that isTb say, it is not parallel to the planes of bedding Or 
stratification—unless, indeed, the strata are much inclined, whih 
is rarely the case in the Northern coalfield. Furthermore, if, as 
sometimes happens, a thin bet! of softer stone “puts in"—which is 
reckoned a godsend to the stone-man—an inclined drift does not 
long retain this advantage; hence allowances must be made in tiw 
bargain price when letting inclined drifts. 


/ 



Fio. IS. 


Examph .—Estimated cost of putting up an incline irk'i^ 
back headways for return air-way, as illustrated in F}gf/'J§t‘ 
“Trouble” (fault) proved by a staple in the west back heading^; 
ind found to be a i3 foot 6 inch “riser.” The incline to ibipt 
fite^es-pef.yard. The .first 14 yards will be shot “op 
Sb^^asa cai^, the thickness of the stone to be removednott 
loo gr^ (Beyond a certain thickness it is cheaper and I 
‘“‘Tt”ihft»e“ solid”) 

king height of seam to be 3 feet, 14 yards at 6 < 
fart! * 7 ^ +*3 feet 10 feet, caneb averages | fee^^ 
ieitM 3id pa inch, 5 x 13 - do ia^ St 






:y»l4 

14 jaidii at ;^i. js. 4I. a £r7, almit 

liyaKbat;£3.O5.0d.» 33 ' 


ji" ' Making cost of putting up incline. 

' i; ' Stcond Example (December 1889).—A short stone^ft to I 
driven through a “ balk,” let for 10 yards. The section of the “place 
I* wa* as follows;— • 

r\ 

ilyi'j.' .■ ' ^ 

Coal.•. 16 

Seggar (fircday) . to 


Tljere was a good “ parting " at both the top and the bottom of tf 
I ' drift, the size of which was 6 feet by 5 feet. The price paid was 6 
cubic yard—say £i per lineal yard. The men (who ,wei 
' tardy up to the average in skill or strength) made 4.S. pd. a shift. 
,V ' Of fourteen actual instances bf stone-drifts driven at differei 
■ cdiieries in the Northumberland and Durham coalfield, within tl 
last ten to twenty years, the price per lineal yard has varied froi 
jfl. los. for a level drift 5 feet wide and sTeet high, to £6 for 
it Ididi S feet high and 8 feet wide, rising i in 6. The average of ft 
^TjfoBfteen gives is. 4d. per square foot area of section: is. per squai 
jf^^.area of section for ordinary coal measure stone is a ra: 

njj^ised by many. ' 

I® driving long drifts through hard stone, considerable econon) 
be effected by the use of machine rock drills operated t 
r.'j^bpHipicssed air or by electricity. Fig. 16, Plate IXi, illustrates 
pcdia in pdnt The drift is ll feet wide by 6 feet 6 inches 1 % 
I'iUii^has to be driven a distance of about a mile. Two of Cramtfian 
>eing used, actuated by compressed idr at 

■ square inch. This is a percussion dri 
id 300 blows a minute, the cutting tp 
piston rod, and moving with the saa 
The cylinder is made of gun metal, as 
by.Si inches stroke. The forward li 
:p the machine up to its awk as ltd 
ing movement refused 
let it strikii^ the. 



Tm I K 1 \ 



I /■' /ii> t tyt. 


Fij. i6. Stonemra at work with Machine Rock Drills driven by Compressed Air, 










■thusTje'-varied'«t''iriir-i^,«uit flic varying, 
die M;me, and the medianism is such that the two sabrnnenwlHW’ 
be'gj^ independently of each other, that is, the maeuite 
moi^ forward without rotating the drilh and 
mechaiism is ^trong and simple, and the mafK^ sddoiB*'m| 
wrMg or nc^s repairs. In hard sandstone, hole’s 2 imhes 
are drilled bj^ this machine 6 feet deep within half an hour, atpjw 
jate of progress of the drift runs about 16 yards a fortnight, twWi 
Wing continuous with two men at a time following eaiA M 
eight-hour shifts. In softer stone (blue metal and [rat girdles) 1^ 
progress has been as much as bayards in the fortni^t The tildl 
are regular colliery stonemcn,Bnd are on “bargain" work. Their 
price in the hard sands|j)ne is £2 per jard, finding themselves 
explosives (compressed powder and gelignite). In the softer sMe 
it was 35s. a yard. , , , 

(iv.) Sinking St.\ple.s.— Two examines will suffice. ."'v : 

First Example. —Estimated cost of sinking staple (hMf ^ 
“trouble," to prove the seam (November 1888). Sinking eh 
slope of the “ leader" causes more difficulty than sinking perpe#^ 
cularly, and as the trouble in this case “haded ” very mu^ it 
difificult to cast back the debris. The amount of throw of faultily 
25 feet; the dimensions of staple, 6 feet by 6 feet ^ 

V The ordinary rate of payment would have been 7s. (Sd. per (hlUc 
ySW (»= £1. los. per running yard), but owing to difficujtfcs 
duced by the sloping of the staple, an additional 6d. per=tl 0 iiC'y 4 p 
was paid. The price was therefore £1. i6s. per lint^ yard. 
character of stone was as follows:—First 2 feet, seggar, or SrecU^ 
neart 4 feet, fhale; and the remainder, sand.stone; pitf 

agiBbst Ais there was the soft “leader” stone, in whlA 
was partially sunk. ‘ 

Stantd Example. —^The .sinking of a staple from the 
the Hutton seam, for purposes of ventilation (April 
staple was 13 feet 6 inches in .diameter, the stone 
hard shahs jj^to some sandstone. No water was 
stowage wWdIpse to hand, and the dAris was filled iatO'wiHj[@|b 
drawn small double-cylindered engine. The prte^^^^ 

per fathCHjgwas 6s- = 7s- 2<i. per cubic yard, ^re 
mpfi the. staple. Beside^ sinking 

pvtt Stowed the i/t'Am. ' 


COILIEKY WQRKmC AND MANAGEMENT. 

(v.) MlSCEUaiNEOUS BAKGAfN WORK.— The prices actvBfUy* 
paid at,a large colliery in the county of Durham are givhn io' ' 
the fiffllovving in.stances:— 

(l.) ^^ivingchocks in broken or longwall: 5d. per chocK • jf if 
done by the s1ii<'t, 3s. lod. per shift. f 

(2.) Putting tltroiigh "borj" or “ wall-ioonts" ^old^ roads filled 
up ijuth fallen stone): 5s. per lineal y:ird,//«j' current'.county per- 
cejltage above stamlaril wage. 

(3.) Pillaring in longionll, which con.sistcd of building pHlars 6 
feet (and in .some instancc.s 8 feet) thick, of refuse stone alongside 
the gate-ways and cross gate-waj’^l^through the goaf. This work 
was performed by hack-bye men,* who were paid on the score of 
coal drawn out of the particular district ^’hcrc the modified form of 
longwall was in vcjgue. Thus, in a particular case: “ Pay ending 
Saturday, 23rd .April 1887. So score 7 tubs were drawn out of the 

sixth north waj'. To J-C-& Partners, 80 score 7 tubs at 

3s. per -score = £\ 2. is.” 

Taking another instance of the same mode of payment, two 
men will put in 5 yards in two shifts, that is, it will take four men 
one shift to build 5 yards. 8x3.5x15= 420 cubic feet -f- 27 = 
15.5 cubic yards. This at, sav, is. 6 d. per cubic yard = 23.25 
shillings -i- 4 = 5s. pel. jicr man per sliift. 

Again, .suppose the walling to be 7 feet thick throughout the 
gate-ways and the cros.s gatc-wa> s, and cross pillars to be built 
every' 2i yard.s, the pillaring to average about 3 feet 6 inches -'n 
height. 'The men to cut the bottom the full width of the gate-ways 
and cross gate-ways (that is, to take up what is left by the hewers, 
who merely cut sulTiciont bottom stone for tramway width), and to 
stow the same in the juds. The amount per yard ,to be paid will 
be on the following bases—namely, .so much ))er cubic yard for the 
pillaring, and .so much per inch for the canch. 

(4.) Setting thnber balks (long timber about 8 inches .square)._ 

This is often paid at so much per balk. If set with props, say 8 
feet apart, is. 6d. jxtr balk ; but if .set into the side of way, then 2s. 
per balk. 

(5.) Underground mason wort. —With arching 9 inches tiiic^^S 
feet wide, and 6 feet high, inside, the following rates of payment 
Wffle obscr\-ed in a recent instance:—One mason, at 7s. per yard (he 


* Men who do not work in the face. 



jusotrjn 


pay a labourer out of this); one stonei^ (whose Alto 

“^®®r *'•)• P«f ysf'*: the cosnfer lina 
waiting thus 15s., not taking into account the cost of “i^ine 
me-bricks Jncf lime. / *■ 

'iic fol^jwing priees were paid in a 6-foot seam^t should t 
■noted that ruhblc-built stoppings cost more,thaiujjfe .stoppings 

' V , ' ^ ' 

eVick stoppiii^, t) lmlR‘^ lliick, at oj>. 9(1. per stj«.are yard 


u M alls. ocl. 

» 15 i» at I.S. j(l. 

» n at fs. 4(1. 


Knocking out a stopping,/itd l)uil(ling up a <loor in place of i 
would be paid .-iccordiug to the arc.i of door put jn (that is, are 
taken out), and at the saftic rate as ljuildiug stoppings. I’lastcrini 
'stop()ing.s was jjaid at the rate of ijd. |H'r si|uarc j-.ud. 

In arching, if the distance between the crown of the arch and tb 
roof was under l f(K)t, the intcsons received no payment for stowing 
but if the distance exceeded this amount, they weie paid at the tafc 
of I d. [x'l inch for a width of 6 feel (as in eatielies^), < u' i s. [Mtr cubic yard 
Ma.sons in all cases .stowed the sptices behind the areliing and Icvc 
with the crown of the arch free of payinctit. M;i.sons paid their owi 
labourers. When building pf/Mrs above arclting, mu.son.s wen 
often paid at the rate of is. 6d. per cubic yard. 

As to “ puttingstones, one rule is If) jiay .so much per foot o 
canch per yard of putting after the first 150 j ;ird.s, this price beinf 
Misually jd. per foot per yard. 1'or cxamijh', canch 1 foot thick, anr 
with a distance on mea.suring d.ay of 160 yards, the amount payabk 
over and abow the canch price would be 5d. 


Datallers.—Under this term arc included the various work' 
men—numbering roughly about one-lialf of the working minera 
—who. are employed, in addition to the hewers, putters, and 
stonemen, and who as a rule are pai<l not by the piece, but by a 
datal wage. 

Shifters are a class of men who do the necessary repairingmd 
prep^fatory riKirk at nights, when the pit is not drawing coals—titisti 
*mdding falls of stone and setting timber, to make the pt ready 
for the following day. Theygodown in thcevcningtisuaHyatSijO^* 
and “ride” (that is, return to the surface) at 4.30 A,M., Jheir ^fl 

-*---—_i_; ■ 


The hour varies at different collieries. 



atort 

41 ^ {Mid "tbe s»me wage as,i\sBaJ: 

I^RMni e»«OT; but' at some collieries they get threY«h<St®« 
%Mt) shifts m^le fortnight—namely, on thelwo Sund^ nig^jts as 
#eUas the pay FnSay; and sometimes, instead of on^six-hopr shift, 
l^y get two sevcndiour shifts in the fortnight, one atj^h weeli 
endj/ 

JlVasUfiUH do work simil.ar to that of the shifters, but theirworii 
teit^fined to the return air-ways. They remove stone which ha: 
jWlen, and see that the roof is proplwly siipi»rtofl, and that thest 
jetum air-roads are kept o])en ani of ample size. They Art 
^dierally old men. 1 lowers who are too fid to hew often becomt 
^iiwtemen. 

:fS Banksmen andonsetters, instead of a datal wage, are frequent!} 
'^d a rate per .score of coals drawn up the .shaft, and thus it become: 
■their interest to keep the work going, and avoid any stoppages 
.yhe banksmen are stationed at the landing of the cage on thi 
.iurCace, and their work consists yi “ uncaging ” the tubs—that is 
the full tubs out of the cage, and conveying them to thi 
eiis (u'here this is not done by mechanical power), putting thi 
r tubs into the cage, and giving the necessary signals to thi 
^deotah' and to the on.setters. The latter, the onsetters, di 
air ,.work at the bottom of the shaft. Fig. 17, Plate X 
ifa onsetters at work. The electric light is now frequently usci 
r ioting the bottom of shafts, and the incandescent lamp 
rcllcctors are visible in the photograph. 

ij^att^'aymen, whose duty it is to keep the waj' right on thi 
jl lo^s, and expedite the conveyance of the tubs along then 
(VSO frequently paid by the .score of coals drawn, but more oftei 
Jf SflS paid a datal wage. They are also the platelayers of thejl^ 
llbis part of their work is usually paid by the piece at 
r yard,say ijd. for laying new way, and id. per yai4Jfor 
tiiie old way. Fig. 18, Plate XI., shows a rolleywa}ilii 4 n.b 6 s^ 
“ ‘! in a sleeper for the pin fastening the rail chair, and a 
fc-shift.ihewers coming outbye to the shaft at the end of 
,;ab0<itt'H A.M. The locale is a self-acting incimed 

1 a roller are visible. ' ■ % ,* 

e,arB<«her classes of underground 
■ circumstances of each ' alljfery»)s“*^*“^ 














Fig l8 A Rolleywayman Boring a Sleeper, and Fore shift Hewers 








until they liave nasserf s/ i "®* ** ^ 

ntadine and ■.rithm!!^^ ^‘■indard V. m three subjechfc., 
*chSi 1: have made 2 jo attenSSl 

iwlifies boys oT thirteen ye^re o£iL 7 hou h rt!’'" 

Staiidard. Ky the Coal xt ^ c P*^ 

»t%i«dnt of a Pirl or « ’ ^*'T ^'*“'a‘'on A«, 188^^ 

WjXihion of off-hand ™n drawn will increwe ui:^ 

m h Durham the nmn£oS “‘h* tWng, bJH 

®*?elS, deputies, and undernroulid hOys.includimf;^ 

J«lt W JP« cent of the rZi ^ '"gmemen. is on an avenSj 

ad the ^portion of hewers is rather t Nofthumbert . 

fest^ in July Z Labour 

Iter in Durham thL if'‘ of off-hand labo«rAP 

lowing Table (which ann|- ^ ““^mining district IVi 

P*^eota/y Keturn:— ^ ^ ^ ^'■°™ ‘'’o hgures given ^ 
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* In Uie case of S<xuli \y.iK-. tho iot.il i of |«ison> t-mpU.iod .ihovt* and Wot 

Riouodjapi'Pfi as 71,451, I’h.s not wMli the loiab under the separate bead! 

wlucb are stated hne 04 they .ipjic.ir in the Rciuin. ^ 



ciiAriKu VII. 

« 

ly.ICE.S /!J/./.\ .! \7> COM .SHEETS. 

• 

Tuk in (Mth \r.ii. liniii j.imiar}' tn I)cc<‘ml)fr, 

arc MumbtTt'd i tn _'0 or in tlu* ofllicic Imolvs records, so 
as to facilitate icrcrcncc ami coni|jans{»M. 

The procedure in making up the fortni^litly pay hills .which 
in a large colliei}' olfHe. eoncenied it m.iy he u itli se\eral pits, will 
In stnnc cases run into thousands of pounds -\aries somewhat in 
fetails, according to the p.irtieul.ir cireuinstances of individual 
rollierirs, and to the differing metliods in minor matters preferred 
hy individual managers; hut in its m.iin fe.ilures the general 
practice is pretty uniform Of course, in the larger collieries, 
.■mplo)-ing a large and varied staff, a more ehihorate sy.stcm 
s ncce.s.sar)' than the compar,itively simpK- procedure which 
'Uffices for a small collier)'. In the present chajiter a general 
.iew is gisen of what is ncce.s.sar)' to he done, and c.vamplc.s are 
urnisht'd of the various forms of pay hills, returns of produce and 
:ost, and the like documents, rcipiired to be used in .some .shaiK or 
Jthcr in e\ery well-organised collier)-. These examples arc taken 
rom various collieries. 

The most important of the uage bills is known ;is the Overmaa's 
9 / 7 /, which includes the wages of all underground workmen. It is 
lefessarily an elalxjratc document. One side of a large sheet is 
levoted to a det.iiled account of the hewers’ work, and gives the 
lames of each pair or set of hewers, the number of tubs filled by 
hii^*!Sch day, the total number for the fortnight put into scores , 
ir tons, and the amount of money due at the agreed price per 
core or per ton ; also, the yard work and con.siderjttion money, 
nd the total gross amount due to each pair or .set of men. The 
lumbej of shifLs worked, and the average earnings per 
l|o stated. 
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A form of so much of an m'crman's bill as ix'latcs to the licvvers 
is given in Form A, IMatoXlI.; and the hcacHings of the portion 
of the same bill relatiiig to the flutters, in Form^, in the same 
IMate. Under these lieadings are staled the number of tubs put 
each day by each putter, the total, the prices per score, and 
amounts due, and the average earnings jier shift. 

The off-hand men’s wages (see (Wf^, jiagcs S i and 96; .'wc grouped 
together in a separate page, under the various heads of putters, 
ovormanship, deputies, n>lley\\ay, drivers, trafipers, engine-plane, 
braking inclines, &c., horsekeejiers, sloneinen, and shifters, iS:c. ; but 
generally a sc^jiarate wage bill is re<^iiired for sioncmen aiul shifters, 
and another for the wasteinen. ^ 

Another page is occupied by an abslnvd account (Form C, Flale 
XIII.). in which the tet.iU ahead)' dvmn are brought ftirward, and 
others added, such as onM'ttiiig, li.mkirtg out, “ smart money,”—that 
is, amounts allowed to men <md boys iniured at their work. F'rom 
this total .some specified fleduction.s arc made, on account of coal 
leading, fines for lai<l-out. ivi.. riie tot.il thus obtained) if it 
includes the stone am! shift work bill, is the amount spent during 
the fortniglit on labour in getting^ the lo.iI and liiinging it to bank. 
If the total of the heajikeeper’s and mechanics’ bills ate added to 
the overman’s bill, the gr.tnd tola! will .slir)\\ the rosi of all labour 
for “ getting ” the co.il, and putting it into waggiin.s at the colliery. 
The cost per score of tubs drawn, ami jut ton of coals \ended, is 
usuall)' stated on the bill i he (.|ii.in{it\' ol coals dr.iwn eacli day 
from the different royalties that is. tlu- ,se|)aiale aieas bekaiging-to 
difTcrent owners to \\ hom lox.dlies for coal worked are p.iyahle) into 
which the workings exteiul. is .iKt) sliown. these particulars having to 
be duly recorded for the making uj»of the .iccuunts c^f rents payable 
to the several owner.s of the coal pmjierlie.s over which the seams 
being worked extend. Kul the headings nscil for lhi.s purpose 
need not be set out lierc.* 

The cost per score of tubs drawn, and jx'r ton of coals vended, 
is stated on the bill in .some such form as ilie following:— 


* At some collieries the ovennans bills arc kept in book 
though it make.s them cuinix-isoinc to handle, has the advantage of allowing 
readier reference to back bills. 







JForm D. , " 

. •COLLIERY. Tons Drawn, Cost per TONi*|kft 



A Pay Note Book is usually kept, into which arc enieted 
every pay week the names of the workmen employed; their t(^ 
earnings; the off-takes, under various heads—as, for example, {dele* 
sharpener, priest,* laid-out, set-out, firecoal, water, doctor, mino^ 
permanent relief fund—these items varying at different collieriGS: 
and with different men; and the net wages, payable direct to 
the miner, remaining after these deductions. For instances of tilMt' 
particulars r^uired, sec I'orm C, already referred to on the 
ceding page. , 

Each set or pair of hewers receives on the Thursday fat sOH^e^ 
collieries on Wednesday) in pay week—that day being knoim lt|1 
“reckoning day”—a Pay Note giving the above-mentioned.ptaiv' 
ticulars in tiicir case, with the number of shifts worked. A note^S 
thp subjoined form is used for this purpose (Form E, (^ge loj),' 
The men come to the overman’s office for the note, and 
Stk any ^estions about it, and satisfy themselves that it M 

' ■" —-—- 11 * 1 

* Roman Cathfflics are found in consideraUe numbers in moM 
rnmn* communiti^ many of them being Irishmen, and often ftnlesdeiMM^’ 
is a common practice for them to arrange for the dnef tadlK 
trwWsiwing handed direct to the priest in a lump sum by the coOiawlwSai 

occasion of each foftnighUjapay. TWSSS 
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At the pay, the pay note book is referred to as each man coihes 
for his money, and the name of the individual to whom the mondy 
Is handed is written against the amount in the booki • ' 

The engineers’ and heai)kee|x;rs’ wage bills, the overman’s, the 
"shift,” “w^^te,” and other bills are ready to be examined, and 
checked on the Monday and 1 uesday of each pay week ; and on 
these days a manager's time is generally occupied for the’.most part 
in examining and passing the wage bills. 

A General Pay Hilt is also made out stating the totals of all the 
bills, adding incidentals, tind deducting any credit accounts which 
there may be, the form of which uiill be seen from the following 
example (I'orm h, page jo^;, whicji is reproduced here on a 
reduced scale. 

Managers generally keep abstracts of* labour and other costs, 
showing the totals and cost |xt ton under various heads, so that 
any increase or decrease may be readily noticeable by comparison. 
The.se abstracts should show under .separate heads all items which 
are .specially variable, such as yard work and “consideration,”* 
and stone-work. Some such forms as those given in Plate XIV. 
p'orms G, H, I) arc often employed. ]''orm 1, which includes in 
Itself some of the details of the overman’s bill, is suitable for a 
small colliery, where from the limited output of coal and the 
comparatively smtill number of men and boys employed, a more 
elaborate system of account is not deemed desirable. 

To show the rise and fall of costs at a glance, graphical methods 
are most enectivc. Porms J and K, shown in Plates XV. and XVh 
will serve as an illustration of diagrams suitable for this purpos^.’ 
In one of thc.se. Form J, the varying quantities of coal brought to the 
surface each fortnight, the quantities .sold, and the ^imounts con¬ 
sumed at the colliery in raising .steam and in supplying the work¬ 
men with fire coal, are .shown, as also arc the tons of coke made 
each pay. In the other. Form K, the varying cost of producing this 
CMl and coke, both for labour and materials employed, is shown in 
like fashion. 

Th^ diagrams illustrate the well-known fact that, roughly 
speaking, the cost of working varies inversely as the output— 
wat is, if the output of coal is reduced, the cost per ton of ^tti^ 
that feduced quantity will be increased. As the line showing the 


. .,7^ pa)TTients made to hewers for difficulflhs and drawbacks 

»their work of a var> ing character, the amount being decided at the discretioB 
« UHt^pvermen, and coming under the head of “ conftderation.” 
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Form F. 

COLLIERY, Genkual Pay'Rilu 
PA Y No, From to ami with i^o 





Workings. 

Vfni). * 



Days. 

WuKKKl). 

XX. 

r. 

Best. 

Unscreened. 

Smai.l. 

Totau 




Tons. 

Cwts. 

» 

Tuns. 

j Cwts. 

Tons. 

Cwts. 

Ton.s. 

Cwu. 

This Pay 

• 





. 

1 






Formerly 

- 






• I 






Total 

- 






1 







Cost per 'J'oii. I I ^ I s j (1. I I s. j d. 


Hewing, &C., 

Seam 

Hewing, &c., 

do. 

Shift Work,* 

do. 

Shift Work, 

do. 

Waste Work • 


Shaft Work 


Screening, &c. 


Wright Work - 


Smith Work - 


Mason Work - 


Labourage 


Keeping Horses, &c. 

Draught Work 

. 

Saddlery - 

- 


INCIDENTALS. 


Deduct— 

Cash received for Coals Sold at the 
Pit this Pay 


T. C. 

Do. Round Coals at 

Do. Small Coals at 

This Pay- 
Formerly 

Total - 
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output rises, the line showing the cost falls. This is due to the 
fact that there arc a large numl^er of charges, commonly termed 
upstanding” chaVges, which contimie the same or nearly so, how¬ 
ever the output of coal may vary. The water must be pumped, the 
ventilation must be maintained, the winding engines must be in 
readiness, the horses and ponies must be fed, the underground roads 
must be Icept good, and a considerable number of men must be 
employed, even tliougli little or no coal is l.)cing got. There arc, no 
doubt, some collieries which may be left almost to themselves without 
taking harm, but these are quite exceptional. Keturns made in this 
form are, of course, not in sulv/tilution of statistical returns in the 
form of pay and cost sheets, but are made up from these latter to 
illustrate the uujrse of things over a given period. 

Some additional forms are also given -namely, ]"orm.s L, M 
("page 106), Torin N (Plate XVIl.), Korin O (I’latc XVIII.), and 
PVirm K (page 107)—which have been found suitable in different 
cases for returns of production, costs, ^c., per fortnight or per week. 
They will sufficiently explain themselves. 

It need hardly be said that discretion will have to lx: used in 
adapting the examples of forms*given in this chapter to the actual 
circumstances of each collier)' fur which they are required, with due 
regard to the fulness of detail desired m each particular case. But 
in any case the system a<lopled should be such as to enable the 
colliery manager to grasp for himself, and make plain fof others, 
the true facts as to each fru-tnighlly working as regards the amount 
©f coal got, financial results, the cost of its production, &c.* and such 
as to show readily any w aste or extravagance which may occur in 
any department of labour or in the consumption of materials. 
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Form L. 



Putting Ponies. 

































CHAPTER VIII. 


TOOLS AND APPLIANCES USED IN COAL-GETTING. 


The pick and the shovel are still the indispensable tools of the 
miner, as they have been for a good 'tnany hundred years, In no 
dejiartment of mining has so little progress been made as in the 
«eparation of the coal from its native bed. With the exception of 
# comparatively small number of collieries, where coal-cutting 
fliachinery is being used, and this, generally, by way of experiment 
lather than from the proved assurance of its advantages, coal is 
aoty being hewn in much the same way as it was six or seven 
hundred years ago. • 

The only advance is in the improved manufacture of the 
tools, and in the use of explosives for blasting; and whatever may 
hie the engineering or economic advantages of that procedure, from 
Ww point of view of safety and health the less explosives are used 
the better. 


/ Picks are now made of cast steel, and are lighter and morp 
Arable than the old iron ones. Coal-hewers’ picks vary in weight 
ffum li to 3 | lbs., the pick in most ordinary use being aj lbs. The 
^^Uer picks are used for “ nicking,” and for the farthest under part 
^flhe undercutting or kirving; the heavier picks for breaking down- 
30# top coal. A hewer has generally three or four picks with him 
^ring his shift In a soft seam he will not blunt more than one, 
in hard coal it may be three or four.* A good pjck-sharpenef 
valuable workman at a colliery. In Durham indT^orthumbcu'- 
bod each hewer pays a fixed sum—usually ad. or 3 d. a fortnight—^ 

■ - -— V 

- 1 - 'b The iUe a pick is of course determined chiedy by the nature of |l>e cdU 
le;:strata srtiich it is used to hew. Coal containing lumps of ithnippiitMV 
titled "brasses,” is very detrimental to the duration cdgigi^and «hep.; 
IJb such coal, a hewer will probably use several pic]p in 

Oa an average taken over a large number (i,oao) hew^^'^ ’ 
F one ^k sad two pick shafts per annum arete found to i 



brides. '' :'' i%: 

iP2JClgii9 shows t)ie ordinary form of coal-minn’s pkk 
;f'5^ Siaft is fitted with a steel head, A, slightly 
^ (as shown in the sketch) that it can be sprung cgit 
; Wooden wedge into the end of the shaft, and can be thiiti a 

; to fit slightly varying sizes of pick eyes. The pick is liuf 
tightly on to the shaft by striking the end of the shaft 
the ground a few times, and is similarly loosened by 


■ fe 



Tkj. ij.—Pick and Shaft. Pig. Hewer’b Coal Shovsl. Fig. ai.HBw 

• Miners’ Tools. Scale » OneHlateenth. 

fte other end. Hickory is now generally used for shafts. 
B>Di« durabl 44 »nd heavier than ash. A pick shaft of the d 
;Aown in Fig. 19 weighs 2J lbs. Fig. 20 shows an ordii 
;,bewer’s shovel, made of hammered steel from J inch to in 

tVlth ifts ash shaft it weighs 8 lbs. Besides his picks and i 
: hiwer’s ordinary working gear includes a mall or hami^, 
Md whese shot-firing is allowed, a drilling nia^ 
ha^i^tlfills, and a beater or stemmer, a scraper, and * 
ftises are used, or electric wires for *dt 
i^ri» ts not required. Handy drilling machina we^ 
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50 lbs.—such as that shown in Fig. 26, and also in Plate VJII.— 
may be purchased for £i to £2. 

In Durham and Northumberland the hewers provide their o\yi 
picks and drilling gear, and the owners supply the shovel, mall,, anc 
wedge, and also a wooden stool, or “ cracket,” for the hewer to si 
upon when working. (In Plate VI 1 ., and also in Plate XXil., th( 
hewer’s- pick, shovel, and cracket are visible.) The 'Mines Act, 
1887, lays it down (General Rule 12), as regards e.xplosives below 
ground, that “in the process of charging or stemming for blasting, a 
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Minkks’ Tools. Scale - One*t.i.Mcemh. 

person shall not use or have in his |X)ssession any iron or steel 
pricker, scraper, charger, tamping rod, or stemmer, nor shall coal or 
^coal dust be used for tamping.” In accordance with this require¬ 
ment, the necessary tools are usually made of an alloy of^^toppgr. 
In. the illustrations. Fig. 21 shows a stemmer; Fig. 22 a scraper; 
. and Fig. 23 a pricker. A mall made of 2-inch squareiji^ui with steel 
fetings, weighing with its shaft 7J lbs., is shown in Fi^T’^fc^siAn 
-Jron wedge for breaking down coal is shown in Fig. 25 ; its weight 
is fibs. 



Topis -AND APPLlA^tS ■ Wl 

A ^afa substitute for powder in breaking down coal and stone 
laff 4 ong^been a great want in coal mining. Many efforts bave. 
j^n'mEide to supply it, by various mechanical contrivances, by thp' 
jse of lime cartridges (.steam, as the expansive or exploding fort®, 
Deing generated by the application of water to the lime), and'tpore' 
recently by the invention of explosive compounds of such a qbemical 
compositiorr that they generate little flame during combu^ion oy 
detonation. 

One of the earliest mechanical contrivances was the stub-and- 
feather, which consists of a .steel wedge or “stub” driven in between 
two tapered pieces of steel tenjied “ feathers,” and placed in the 
drill hole, thick end foremost. Sometimes the feathers are simply 
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curved pieces of steel with little or no taper. They are made 
curved in order that they may better fit into the bore-hole. The 
sizes of “.stub-and-feather” wedges vary to suit circumstances, but 
a convenient length for wedging down coal is about 2 feet 6 inches. 
Careful trials with the stub-and-feather in coal getting were 
made at Elemore colliery, Co. Durham, in 1877. These experiments 
proved that in pillar working and modified longwall in the Low <t. 
M^in seltm—a seam of average hardness, 3 feet 6 inches in section— , 

. “juds” 5 to 6 yards in width, well kirved, could be brought doWir" 
readily byj^ stub-and-feather when driven consecutively i%|J 
thr«J»i^i^,drilled at intervals across the face. Stone-drite: 
have been driven considerable distances by the aid of the stui)-a#>^ 
fjjther! where the risk oi a gas fxplosion forbade the use of pow^.*: 
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For instance, at a colliery in Coiihty Durham, in the years 1881-82, 
a pair of stone-drifts were driven a distance of about 200 yards to 
win an area of coal, with the help of a MacDernjott’s drill and stu)>- 
and-feather wedge, no explosive being used. A series of holes 
2 inches in diameter were first bored close together in a line across 
the face, at about one-third of the height from the bottom. Jhe 
stone between the holes was then broken away by driving ifSIi bars 
into the holes with malls, and a kirving was thus formed across the 
face. A couple of holes were then drilled, one in the right nook 
and the other in the left, at about two-thirfls of the height from the 
floor, and the stone above the kirving broken down by driving the 
' stub-and-feather into these holes. ‘ The area of drift was 5 feet by 
4 feet, and it was driven at a bargain price of ^^3 a yard (=is. per 
cubfc foot), all tools being provided by the employers. Thqf'rate of 
progress was very slow. Had powder been admissible,'tfe work 
could have been done for, at most, one-fourth of this cost. > ■ 

The stub-and-feather is rarely, if ever, used nowadays, but it 
embodies the elementary idea of several more recent mechanfcal 
contrivances for breaking down coal and stone. The same principle 
is carried a little further in the n?ultiple-wedge of the Hardy Patent 
Pick Company, which'admits of the imsertion of a third wedge. In 
Jpnes and Bidder’s machine, patented in 1868, a series of wedges (is 
required) were driven in between side pieces by a small hydraulic 
’'rim worked by a hand-pump.* In Burnett’s roller-wedge, the 
friction is much reduced, and the efficiency correspondingly, in¬ 
creased, by substituting rolling for sliding friction between the 
wedge and the side pieces. Mr Burnett also patented a new system 
of nicking, consisting of a series of drill hole.s, drilled in the coal at 
the side of the jud in a line deviating somewhat from the vertical. 
The Haswell mechanical coal-getter of Mr W. F. flail, has given 
good results in some seams.t 

The hydraulic principle has been variously applied to the same 
end, as in the mining wedge introduced by Herr Walcherf at some 
Austrian mines, and subsequently tried at Sandwell Park and-other 
Staffordshire collieries; and in Mr W. S. Shreeve’s patent hydraulic 
wedge, consisting of several hydraulic rams graduated in area, which 
was tried in the 'Wigan district Hydraulic wedges inVolve^of 
course the use of water and a hand-pump. 

— - 

N. 6fi£. Min. Inst. Trans., vol six., p. if. + Aid., vol. xsitluT” 

. Brit. Soc. Min. Stud.. voL x. Paoer bv H. W. Hiwhas. 
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These several appliances, as wejl as others of a similar natui*^ ' 

, all appear to have given more or less satisfactory results under certi^a 
circumstances, but i\o one of them has come into general ?ppU‘» 
cation in any district, and their short-lived notoriety may berafeett 
to signify that they have not fulfilled the requirements of practical 
wotk. 

Coal-Cutting Machines.—The use of coal-cutting paachines 
has been extending during thej last few years, and since the advent of 
electricity as a motive power increased attention has been paid to 
them.' Future progress in develqjjment of the means for the getting,> 
of coal would appear tn lie in this direction. 

To one acquainted with the achievements of mechanical SctphCC' 
in devising machines for saving of labour, it is certainly surf^stng 
that the laborious work of undercutting or “kirving” coal seams 
still beiiilr done by manual labour. That this is so, is not for lack 
of,,.inventive endeavour on the part of mechanical and mining - 
engineers. In 17C1 a machine for cutting coal was patented by* 
Michael Menzies, of Newcastle, and since then scores of m^hinea 
have been devised, and repeated attempts made to utilise thefft.^n 
practice. - ■ 

•'*' .The application of compressed air to undergroundwork gsi^ 
them a fresh start, and early in the sixties coal-cutting machines#, 
-driven by compresed air, were being carefully tried at Durham 
and York.shire collieries and elsewhere. In some cases they have 
been successful beyond doubt. By their aid, thin and hard seams 
have been got, which could not have been worked to profit by 
hand labour—as at Lidgett colliery, where the weekiy output was 
increased from,700 to 2,000 ton.s, and the working cost reduced is, 
per ton by the adoption of coal-cutting machines.'* 

Stronger ^nd better constructed machines have been introduced 
within the la.st ten years, 1896-1905, and their use is extending 
rapidly. But it should be borne in mind that the local circum- 
^•^ncK of particular mines even in the same district are often so 
■^jissimilar, that a machine which gives valuable results in one case 
■^^y bepf little or no benefit in another. 

•Favourable conditions for the use of machines are (l) a 
■ strong roof; (2) freedom from faults or other geological disturb- 
aaces; even floor. There are machines working satis- 

seants lying at an inclination of 1 in 4 to 

c. MiiJ. SAtd.y vol.«c. p. 124. Paper by R. W. Clarice. 

H j • 
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' -variations or irregularities of gradient are very disac^J^ge<^>to' 
the use of machines. Much depends on the care and’<kili*and 
energy of the men employed with them, and on the official .in 
charge. 

Absence of gas to a dangerous extent is also essentifi; where 
the ordinary direct current electro-motor is employed as the agent 
to drive the machine.s. • ''; 

In gassy seams electricity may be u.sed for transmitting power 
along the main roads, and for driving air compressors placed by the 
sideof the main intake as near the face as practicable, the compressed 
air being used for driving machines in the face. This is now being 
done at a good many collieries, and in one instance at least, known 
to the authors, the efficiency of the combination is considerably 
higher than that usually obtained from a compressed air plant 
throughout. 

An important consideration is the physical characteristics or 
structure of the .seam where the machine is u.sed. Sometimes the 
.coal falls as soon as it is undercut, and clogs the cutter, causing 
difficulty and delay. This may sometimes be remedied by altering 
the direction in which the face is advancing, carrying it across the 
maij cleavage planes instead of parallel to them. 

All the coal-cutting machines at present in work may be classfed 
■ under five heads:— 

(l.) The Percussion type, in which the guiding idea of the de¬ 
signer has been to reproduce mechanically the action of the hewer’s 
pick upon the coal—for example, the Ingersoll-Sergcant (.see Figs. 
29, 30, 30A), the Champion (see Figs. 301!, 30I)), and the Little 
Hardy (see Fig. 30c). 

(2.) The Disc or side-wheel type, in which the cutting teeth are 
attached to a revolving wheel, such as the Diamond (.see^F'ig. 32A), 
the Gillott & Copley (see Fig. 31), and others, which are suitable 
for long straight faces, as in longwall working, but are inapplicable 
to narrow work. 

(3.) The Bar type, in which the cutters are fixed in a rotating 
bar or shaft, such as the Hurd bar machine (see Fig. 33). « 

(4.) Chain machines, such as the Jeffrey chain header^^and, for 
longwall faces, the Morgan-Gardner and Mather & Platt. The 
cutters are attached to a revolving chain (see Fig. 27) in place of a 
round bar or a disc. 

(5.) The Rotary type, of which the Stanley header Js^fficT^pre* 
sentative, which cut an annular groove in the face <tf;^.fes9ding. 

For a long time compressed air was°princigi|||^sed as the 









: 4 .|dgrtt colliery, near Barnsley. At no.ooiltoy has coaCcjUttn^ ^5?: 
■liaehtnes been attended by more satisfactory results; Expefitshcci' 
here has served to show the considerable advantage of cables as a 
’means of conveying power from the surface to the coal face in 
comparison with the pipes required for compressed air. A daily 
piltput of about 450 tons is obtained from eight machines, working 
^ a seam of the following section (taken in the face on’the occasion 
'bf a visit):— 

Feet. Iiitli. Foot. Inche'>. 

' ■COftl. 2 I Good liouse coal, known as Klockton WalUend. 

Stone band. o 3 

l^orthless cosvl ... o 10 Cast Itack into (lie f;o!>. 

2 I + 1 ] =3 feel 2 inches. 

■the holing is done in the band, and the to inches below this is of 
great service in affording room for the aWm from the cutting, which 
is brought out of the cut by the cutting wheel as it revolves, and 
, which, when it cannot be got out of the way, is apt to cfog the 
movement of the wheel. The machine is raised to the necessary 
^height by using wooden sleepeVs of the suitable thickness below 
■ the rails. 

There are several longwall faces in this seam, kept as straight as 
possible, varying in length from about too to 500 yards. Gateways 
are made at intervals of i chain, and cross gateways at about 50 
, to 60 yards. Each machine is as.signed to one face. It undercuts 
Aft whole length of face, and is then taken along the cross gateway, 
being pushed along the rails by manual labour to the other end of 
the face, where it starts again to undercut. 

; . In the case of the electric machines, the conducting cables are 
faid along the cross-gates, being fastened to the props by stone- 
■Ware insulators, and are carried from the cross-gates up every other 
(iP^Way. Thus 20 yards length of cables are required in the 
;(ikoe to feed the machine while undercutting a length of about 40 
yards of face. * 

The cables thus employed consist of seven copper wires of‘No. 
j6 S.W.G., covered with rubber and an outside coating^qf hemp. 
.The top stone sometimes falls heavily in the face, entirely covering 
the machines, but the cables have never yet .been cut Arough.' 
Safety-lamps are used, but the amount of gas is \?fery sjnall. The 
cureent driving the motor has a tension of aboift 400 vdlts. The 
rgptor makes 1,000 revolutions a minute, normalAis 
speed is brought down through toothed Vheel geaiing to a latei 
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Fig;. 28. -Messrs Clarke and Steavenson’s Electrical Coaf-Cntter at Lidg:ett Colliery. 






•This'Mieel is 4 ^fejR^.'#am6ter, ana taSTHss - 
teeth,'tSh single and to double, placed akernatri^^ 
the best steel procurable. The cut is 3 feet 6 indies’^tiii^ 
and 3i inches in height. There are two switches, one i'^ 
turning on and off the full current, and the other for regulatii^ 
it by bringing into circuit resistance coils. It is under .Mai! 
full control of the attendant, .so that the cutting wheel can i(h 
started and stopped again within a few inches of its movemen!^ 
which it is sometimes necessary to do when changing the cuttiili|f 
teeth aj the coal face. The switches and motor are enclpj^ 
and protected by a steel cover enveloping them, and when 
sary this cover can be made ga’s-tight. 

The machine is made of steel throughout, and the various 
are in duplicate, and when needing repairs are taken out, 4^3 
replaced underground, thus saving the time and trouble of takih^ 
it to the surface. 

The dimensions over all are—Height, 22 inches fronr the rafl^ 
length, nearly 9 feet; width required to work in, 3 feet 9 inthesj 
gauge of waj', 21 inches. On an‘average, allowing for stoppt^^ 
and time occupied in moving the machine, the u-seful work ddip 


amounts to 60 yards length of face in a shift of eight 
78 square feet per hour. As a rule, the machine will ‘'hote*^pf|( 
depth of 3 feet 6 inches in the stone band, a longwall fa<Jd';^ji| 
yards long, within three eight-hour .shifts. When going strs^^ 
at fbf^d in the face without any untoward circumstances, it wQl;^ 
''^3r5ifcJ|tf*(ninute. ^ 

’ ’photograph reproduced in Tig. 28, Plate XIX., 
was taken by one of the authors during a visit to Lidgett Cb$|^ 
represents one of these machines' in the act of “flitting”— 
toeing taken along the cross-gate from one end of the longws^^g 
to the other. The cutting wheel has to be detached and ecajil^P 
'' separately. • 

It is now, however, becoming more usual to employ a 
to cpt in both directions along the face, so p to save the labe^'^ 
,“flitti*gi’ 

With side-wheel cutters and all others, except those ^ TO 
!'ipgersoU' type, it should not be overlooked that the cpal 


• In the cfflapressed air machines the ratio of gearing is abi 
. utgineS^CHi^ Mhso revolutions, and the cutter wheel on the ^i 
'jotwuteionsi ■ 
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the cutting f\yiap^is is made in the coa! and not in stone) is 
practically WR, Jl. Haseltine, a Chief Inspector of Mines 

■.in the Unite^Siaai* of America, who has published the results of 
some valuaMs experiments on coal-cutters, gives the following 
figures as the average proportion of produce:— 


Ll». 

With Machine. 

With Pick—Hand Holing. 

Lite. 

2,000 

Lump coal, 72 per cent. ... 

65 per cent. 

2,000 

347 

Nut „ 12^ „ 

14 „ 

424 

42 

I'ea „ il „ 

... 0 „ 

182 

389 

Slack „ 14 „ 

'4 „ 

424 

2,778 



3,030 


That is, for every 2,000 lbs. round coal, 7;8 lbs. of small coal are 
produced at the .same time by the machine; and by hand holing 
with the pick, 1,030 lbs. of small, or 252 lbs. more. With machines 
of the Ingersoll type, the results in this respect are practically the 
same as with pick mining, the form of undercutting being the same 
—that is, considerably higher in front than at the back. 

Alternating current electricity with a three-phase motor is now 
applied successfully to driving longwall machines of the disc and 
bar and chain types. Some of the advantages of triphasc induction 
motors are (i) the absence of commutator and brushes, hence re¬ 
quiring less attention, and eliminating the danger of sparking in a 
.gaseOtjs mine; and (2) when the work to be done is beyond the 
Jjower of the motor, it simply stops, whereas a continuous current 
motor goes 911 till something breaks. 

'The following figures, which give the results of a .series of trials 
Wrth'twq machines of the percussion type—namely, Harrison’s and 
■ Firths—:in. September 18O5, are of interest as showing what was 
l^flg doi^. forty years ago:— 


worked in minutes ... 

' . 4^gth in yards. 

fc,, in feet and inches 

*^*)) ,%u^'^rds cut . 

^'tj Si||jttes_.per square yards ... 

, ^^^l^^ir engine 

f Pressure ef air at engine in lbs. 
Do. do. at cutter in lbs. 


H.irrison's 

Firth% 

Machine. 

Machiner*-. 

148 

155 

24.5 

3I-S 

2.8 

3.8 

21.77 

3 Li§ w 

6.81 

SJX> 

8.82 

12.00 ' 

33-15 

21.71 , 

3:.4i 

29.65 

25-5 

28.5 


'..'AMr William Firth, whose pick-machine has been in use for more' 
than thirty years at the West Ardsley collieries, ne^r Leeds, stated ’ 













JVUJLH Ajvn ^rLf^u^s.- -*jii 

Nin a Pfiper read before the British Associatio^nJ^ii^as thd r(»ii 4 
. of his experience, that forty-eight persons jMjiSiine woulc 

get as much coal as.sixty men hewing by lianfflBS^at on a dailjj 
output of 6o tons there would be a saving of is? yd. s^n, At tha 
time, when wages were very high, the cost of putting coals intc 
tubs by hand labour was 4s. 5 Jd., and by machine 2s. lo^d., per ton 
inciuding id. for maintenance, and 2d. for redemption of capital. 



Kui. 29.- lNljERSOr.l.'SRRGIiAM' CoAL'CUTTER. 


Perhaps the best known of the percussion type of machine i: 
the Ingersoll-Sergeant,an American invention, which is doing goor 
work on both sides of the Atlantii. It consists of a cutting tooi o 
drill connected with a piston which is diiven to and fro by com 
pressed air. . It has the merit of being simple, strong, and light 
and occupying small space; and it allows, better than any other typ 
of machine, of the combination of mechanical power with hpmai 


A A 



Fit.. 3a—I ngersoll*Sbrgeant Coal-Cutter. 


otiitrol.^ More depends on, the man controlling it. Fig.?.^||^| 
general view of it, and Fig. 30 shows it in section. 

.illustrated is y f^t long, and 15 inches high, the 
inches in diameter by 8 inches long. The speed can-'be legukfe 
by means of th» two screws a, a. b is a cushion at the back pf A 
cylinder, consisting of a ring of indiarubber, and a metal 
The cushion at the other end,,is formed by the thick I 












MO COLLIERY WORKING AND MANAGEMENT. 


C, and the air space D, which is in constant communicatioij witljT" 
tile main air supply. 

In the newer machines these indiarubber and leather cushions 
have been replaced with advantage by cushions of air, the com-' 
pressed air being admitted at each end of the cylinder before the 
piston completes its stroke. The wheels are 14 to 20 inches in 
diameter, varying in size to suit the seam. When the machine is 
used for nicking or shearing, larger wheels are required, and are 
substituted for the smaller ones. The cutting tools (or pick.s, as 
they are sometimes called, though they are more like drills than 
picks) are fastened to the piston rod by the key G. They are made 



Fib. 30A.—iNGfcKbULi. Radial Machinb. 


of forged steel, one side being flat and the other bevelled, so that 
they act as wedges as well as cutting tools. They are made of 
various sizes. To work the machine, a man sits astride of it, 
holding it by the handles, and with one foot armed with a wooden 
clog set against one wheel of the machine, and directing thg blows 
as h^ikes. These machines are especially suited to bord and' 
f i^ll of pillar and stall working. A place 8 feet wjde can be kirved 
UCfoss the full width and 4 feet under in about Sn hour. The 
ktrving is made about 8 to 15 inches high in front,''tapering to nil 
at|heback. <• 

Though the Ingersoll has the merit of Allowing great freedom 




■. V control to the man 
.holding it, yet this en¬ 
tails 'the drawback, of 
a considerable jarring 
action which he has to 
withstand. And it is 
not .suited to places less 
than 3 feet 6 inches in 
> height, nor to rise head¬ 
ings, nor to kirving in a 
band occurring at some 
height in a seam. To 
meet these requirements 
percussive machines at¬ 
tached to a vertical 
column or to a frame 
fixed to the floor are 
being Increasingly used, 
c.g., the Champion (or 
Siskol) and the Little 
Hardy. 

The Ingersoll Com¬ 
pany have recently in¬ 
troduced a machine 
attached to a vertical 
column — the Ingersoll 
Radial, which is shown 
in Fig. 30A. A wheeled 
carriage has Ijeen de¬ 
signed also for this 
machine by Messrs C. 
F. Bouchier & Young 
(patent dated lothjv’ov- 
ember 1904). It is in 
use at Messrs Crompton 
& Shai^ross Limited 
collieries in Lancashire, 
'and is preferred to the 
ordinary Ingei^oll on 
wheels. • 

\ Th» Champion is 
!j,,^trong machine well* 



>£Z 
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adapted to hard holing. It has a toothed sector and worms (s^ 
Fig. 30B), through which the movement to right and left is given, 
to it when holing, or up and down when nicking. This steadies, it 
and keeps the holing regular. 

The Little Hardy (shown in Fig. 30c) is the most recent, and 
has the advantage of being the lightest and the most handy of 
coal-cutting machines, and therefore well adapted for- thin .seams. 
The machine, type A, with i foot cutter weighs 1501 lbs., and the 
column 4 feet long 45 lbs. A stronger machine, type B, is also 
made, not weighing much more, and better adapted to hard holing. 



Kic. 30c.—T he Little HARt>Y CoAL-CurTER kixed for Holing between Fiook and Roof. 

In this class of machine—namely, the Champion and the Little 
Hardy—the machine is so attached to its standard that it can be 
moved round it whilst delivering its blows on the coal face (see Fig. 
30D, illustrating the Champion coal-cutter). The attend^t moves 
it round the column as a pivot from right to left or left to right 
as the cutting proceeds, so that in plan the cutting takes the form ’ 
of the segment of a circle, and to square up thS corners longer 
drills are used and the blows directed into the earners. It makes 
^ narrow uniform cut about 3 inches thick. The deptlwof cut 
depends, of course, on the lenerth of drills used, and may be ax- 
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Vended to 12 feet, but half this is usually sufficient. It will cttt t 
. any height in the scam, according to the height at which ^ 
m^lcl1ine is clamped, to its column, and at any angle of rise or dij 
It is fed forward by a screw and handle moved by the driver as thi 
cut depiiens, the length of screw being about 2 feet. The drill i 
automatically rotated after each blow. 

The special feature of the Little Hardy is its circular valve 
which enables it to be driven at the high speed of 600 to 700 blow 
a minute, with air at 60 lbs. pressure, or at 45 lbs. 450 to 500 blows 
It is adapted for “nicking” in thin seams and for drilling shot hole 
as well as for kirving. At a Yorkshire colliery one of the auth^* 


HORIZOMftL CDT IN A >IIIVB, 

ALSO SHOWING OPBN SPACN HBQUIBKO FOR SW|H6|HO OF MAOBIHl 



saw it doing good work in driving the advance headings or “stables 
at the ends of a longwall face undercut by disc machines in a 2 foo 
4 inch seam. These stables are driven 9 feet wide and are under 
cut by the Little Hardy to a depth of 9 feet in a bed of hard s^ga 
below tlje coal, and also “ nicked ” at one side in the coal to a deptl 
of^ feet. 

' Two men are employed with the machine, and they'are paiji a 
the rate of is. “jd. per square yard of cutting. Thus the kirvini 
and nicking of fliis 9-feet heading to a depth of 9 feet costs 12s. 9c 
(npt).** The men usually accomplish this in an eight hours’ 
eirning very good wages. 
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The yield of coal for this cutting is 6 tons 15 cwt., making the cost A 

per ton of the machine labour ... ... ... ... i so.66 

Getting and filling the coal, taking up bottom to make a height of 3, • 

feet, timbering, laying way, and' putting the tubs to the siding on 
the gate road costs per ton... ... ... ... ... i 9.62 

Total cost per ton ... ... ... ... ... 3 8.28 

When this work was done by hand the actual cost over a consider¬ 
able period amounted to ... ... ... ... ... 5 2.53 

Showing a saving per ton in favour of the machine of ... i 6.25 

From thi.s has to be deducted the co.st of the [xtwer (compres.sed 
air) of maintenance, and of plant and depreciation, which u.sually 
runs from 3d. to 6d. a ton. With,the aid of the machine the 
headings are driven half as fast again as by hand. 

The side-wheel type of machine is the one which has been most 
generally adopted as yet in Kngland, Gillott & Copley’s—which 
has been in active operation for forty yetirs—being one of the best 
known. It is .shown in Fig. 31. • 

In an application of this machine at Altofts colliery, near Leeds, 
in a .seam 3 feet 10 inches thick^with 10 inches of inferior unmer¬ 
chantable coal below, in which the holing was made, considerable 
advantage was gained bj- increasing the depth of the cut from 3| 
to feet, and the height from 3J inches to 4I inches, the e.xtra 
height enabling the wheel to clear itself better. A cutting wheel 
68 inches diameter was used. Less than half the number of blast- 
. ing shots were required in the same length of face, and by still 
further increasing the depth of the cut to 55 feet, it was hoped to 
do away with shot firing altogether. 

By the aid of these machines it is stated* that 120 men arc 
able to do the same amount of work as 172 men did'previously. 

The machine is propelled along the face (in the way still 
practised with all side-wheel machines) by a small wire rope carried 
along a considerable length of face to a pulley block fastened to 
a prop or screw-jack at the far end, from which’ it returns to the 
machine, and is slowly coiled on a drum made to revolve by the 
machine, the speed being regulated according to the nature of the 
material to be cut. * , 

The use of “ skids ” or “ sledges ” for the machine to travel on 
along the face in place of wheels and rails is becomkig increasingly 
common. There is a heavy outward thrust on a machine under¬ 
cutting a longwall face, and it is necessary to counteract this thrust 


* Tnms. Fed. Igs/. vol. vii. p. 14*). T. fl. Wordsworth. 
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S)1 order to krep the machine up to its work. This is done whin: 
, the tnachine is on skids by means of one or more steel blades (ll]ce. 
pipughs), which are attached to one side of the frame of the 
machine and which cut into the floor. V\^here rails arc used it is 
most imiortant that they sliould be firmly laid, so as not to be 



displaced by the strain of the working of the machine. The Dsiut 
procedure is to have three lengths of rails, and as the machiiu 
dears one length in its onward passage, it is taken up and hatw^eji 
to a m«n at the other side of the machine, and there relaid by hM 
This entails.a large arn'ount ef labour, and,where “skids” can 
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used instead of rails, one man’s labour may be saved. Im some'' 
' instances the cutting is made slightly inclined, as shown in"'the. 
section. Fig. 32. This saves the taking up of-a certain amount .of 
bottom stone or seggar, marked a a a, which comes away with the 
coal when it is taken down by the hewers. The portions ijinrked 
i 6 i do not require to be taken up, being necessary to maintain 
the slanting position of the machine. 

The arrangement of the working faces of coal is an important 
j)oint in the successful application of these side-wheel machines. 
At a colliery in Yorkshire, the system fallowed is to open out a 
couple of straight parallel faces by driving a heading 6 feet wide 
the desired distance. The machine then starts along one face and 
returns by the other. The goaf, or 'exhausted .space, between the 
faces is thus being constantly enlarged. The ideal state of things 



is that the machine .should be continually employed jn cutting coal, 
without requiring to be moved from one place to another. 

A well-known disc machine which has come to the front re¬ 
cently is the Diamond (Fig. 32A), perhaps the strongest of the disc 
machines and better adapted than most to hard .cutting. In it the 
air cylinders, where air is u.sed as the motive power, are placed not 
side by side but one at each end of the machine, with the bevel 
wheel gear and the disc between them, and similarly in Jhe elec¬ 
trical machines two motors are used, one at each end of the 
machine. 

It is significant of the trend of experience thaf the motors for 
electrical coal-cutters are now made of 20 to 30 <H.P., just about 
dguble the power that they used to be as first applied to, thc.se 
machines some fourteen years ago. • 




f'tG. 3aA.—Tac Diamond Coal^Cuttbr. 
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. *,In the Diamond machine (Fig. 32A) the cutters are fixed in 
boxe?, three to a box, and the box is fastened to the rim of the disc 
by a bolt* A disc undercutting 4 feet to 5 feet carries ten boxes 
or thirty cutters. It is of strong construction, and allows of ready 
change pf the cutters. The renewal of cutters is an important 
matter in mechanical coal-cutting, occupying as it often does twenty 
minutes or half-an-hour, and requiring to be done frequently when 
cutting in hard material. 

In comparison with a disc a bar has certain advantages. It 
occupies less room and is not liable to be jammed by coal falling 
on it, which is not an uncontiijon occurrence with discs. It allows 
of the insertion of sprags to support the undercut coal close behind 
the advancing cut, whereas with discs the whole diameter of the 
disc must intervene. A bar will cut its way into the face, and can 
be swung out of the cut or into it in a horizontal plane. 

In the Hurd bar machine (Fig. 33) this horizontal movement of 
the bar can be extended through 180", and there is a similar extent 
of vertical movement; the gear box and bar may be turned round 
vertically through an arc of i8o‘. The bar makes a tapered form 
of cut, about 7 inches high in front* tapering to a line at the back. 
This cuts away more'stuff than a disc, which may be desirable 
where there is a thick “ band ” to cut in, and the tapered form may 
assist the subsequent getting of the undercut coal. A parallel 
form of bar is preferred in some instances to the ta|)ered form.* 

In the Hurd machine the bar not only rotates but has a to-and- 
fro movement of about 2 inches in and out of the cut. This helps 
the cutting action and hinders clogging. On the other hand, a bar 
does not clear out the debris from the cut like a disc; it is not so 
well adapted for.cutting in both directions along the face; and it 
will not cut on the floor level like a disc. An endless chain is 
lighter and less bulky than either a bar or a disc, and appears to 
aflbrd the best method for carrying the cutters. 

The Jeffrey chain header is doing good work, as described 
hereinafter, but as yet the endless chain machines constructed for 
longwall work hardly seem to be strong enough. 

Some interesting experiments recently made by Mr R. M. 
Haseltine, Chief Inspector of Mines in America (already referred 
to at page 118), bring out the decrease in the power required by 
chain heading machines as compared with those of the bar type. 

* See Trans. Fed. Inst. M.E. 

GuttiSg," by W. Walker. * 


rVaal* • 
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FiVe bar machines and seven chain machines were tested, whilA. • 
working at seven collieries situated at various points in tlie"State 
of Ohio. Electricity was in all cases the motive power. 'Whilst 
the bar machines consumed on an average 18.7 H.P., the chain 
machines required only 14.4 H.P. to do practically the same work. 
To overcome the frictional resistance of the machine (apart from 
cutting the coal), the bar machines required on an' average 6.85 
H.P., and the chain machines only 4.32 H.P. 

The Jeffrey header, first introduced in the U.S.A. about 1876,0 
was made with a rotating bar and driyen by compressed air. In 
1889 an electric motor replaced the.:.ir cylinders, and in 1894 an 
endless chain was substituted for the bar. The superior efficiency 
of the endless chain has been .so'clearly .shown that the bar has 
quite gone out of use for heading work. 

In the Jeffrey chain header the chain carrying the cutters is in 
the form of an isosceles triangle, at the apex of which is a sprocket 
wheel giving motion to it, and at the angles of. the base two small 
wheels round which it turns. 

-The chain with the motor or air cylinders is carried on a 
frame which is moved forward and backward—in and out from the 
coal face—by the aid of pinions gearing into a rack on a fixed 
underframe, securely stayed both in front and behind. 

As shown in Fig. 34, the chain is inside the stationary frame, . 
and runs in a guide, which prevents undue vibration or side motion. 
The chain belt travels on a horizontal plane, so that only the 
cutters in front of the cutter head attack the coal. The electro¬ 
magnets of the motor form an air-tight and dust-proof case for the 
working parts of the motor. Access is obtained to the commutator 
and brushes by rai.sing a lid in the top of the motor casing, and this 
lid is itself part of the magnetic circuit, so that when the machine 
is at work the lid is held down tightly by the magnetism of the 
field. 

The dimensions, &c., of an air-driven machine run as follows;— 
Length over all, 10 feet 6 inches; width across cylinders, 3 feet 
6inches; height, l foot 10 inches; weight, about 25 cwt.; two 
cylinders, each 6 inches diameter by 5 inches strokq,; sprocket 
wheel on third motion at a ratio of i to 30 of engine shaft; length 
bf chain 20 feet, carries forty-six cutter-s. » * 

Those of the low type (sec Fig. 34), electric driven, are in height . 
21 inches, length 10 feet 3 inches, width 3 feet 2 inohes, weight 27 cwts. 

Machines are built to undercut to depths of 5, 6, and 7. feet, the , 
width being either ^ feet 3 inches or 3 fefet 8 inches, and the thick- ' 




Fig. 34.~JeFrRST Chain Coal-Cvttikg Machine, with inclosed Motoe and inclosed Staktikg Switch. 
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' ‘s '"ade in both directioni 

across a heading from right nooir to left nook, and back from tef 

to /ight, but the cutter chain always revolves in the same directior 
from right to left. Therefore, when the machine is going froir 
left to rjght the cuttings arc deposited largely in the space made 
by the previous cut and need .scraping out with a rake. 

Three mfen are usually employed with it. Its size and weight 
handicap it in comparison with the percussive machines. In under¬ 
cutting a place 12 j-ards wide it requires moving and resetting 
eleven times, and the timber also must be moved. It is not suited 
for steep seams On the other hand, in speed of undercutting it is 
ore efficient than the percus'Sivc machines, and it consumes less 
power. It has been in use for several years at South Hetton 
'aj '’cre .several improvements have been 

added to it, to enable it to be moved about more easily, and to 
adapt It to drilling holes in the coal face besides undercutting. 
These appliances <irc dc.scribed in the Report, Part II., “Heading 
Machines,’ of the North of England Mining Institute, issued in 
November 1905. 

When at work in the coal factf these machines arc placed on 
wooden skid.s—of the dimensions, .say, of 12 feet by 6 inches by 
4 inches—with a piece of ]-inch round iron let into the centre 0/ 
their upper surface for the machine to slide on when being moved 
from one position to another. These skids lie on the floor in a 
direction parallel to the face. 

An ordinary performance of this machine is to undercut a stall 
15 yards wide in an eight hours’ shift-bank to bank-to a depth 
of about 6 feet, cutting in a hard shale band in a .scam of the 
following sectioB:— 


Coal 

Shale band 
Coal with bands 


2 feet 0 inches 
1 foot 6 inches 


o feet 7 inches 


3 feet 6 inches + o feet 7 inches = 4 feet i inch. 


' - ‘'’f about 2 feet above the floor, the 

itiachine is raised to the desired height on metal bearers fixed 
underneath to the sides of its frame. In cutting the width of 15 
yards the machine has to be moved fourteen times. The pressure 
of air at the madiine runs about 45 lbs. The ordinary rate ot 
Undercutting, including all stops, is 31 square feet an hour, aftiJ 
thrf IS in hard material. * 
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With the aid of this machine a heading 9 feet wide has be^rt 
driven in this seam at the rate of 30 yards a fortnight, ah(h at % 
very considerable reduction in the cost [rer ton- Both the coal ^nd 
the band are hard, and with hand holing the rate of progress would 
not be more than 10 yards a fortnight. 

As regards the proportion of round coal made, there are some 
seams where the coal requires to be shot down in headings after 
being undercut, the narrow slot-like cut made by the chain header 
being sometimes insufficient for the fall of the coal. Where “shots” 
are required the proportion of large coal will be reduced. This 
machine is not adapted to “nicking” fyertical cutting). 

In driving headings with it in s6me seams, the proportion of 
round coal got is less than with hand holing, more small being 
made. But this is not always .so. It depends on the structure of 
the .seam, and the direction in which the jdace is advancing. In 
some ca.ses a considerably larger proportion of round coal is got 
than with hand holing. But in this rcsiiect the machines of the 
Ingersoll type have the advantage. * 

The e.xpericnce gained in the United States throws some light 
on the relative merits of these machines. Within recent years, 
the number of electrically-driven chain machines in u.se there has 
been increasing much faster than tho.se of the percussive air-driven 
type. This, however, may be due to the increasing u.se of elec¬ 
tricity as a motive power as well as to the greater efficiency of the 
chain machines. 

The rccogni.sed scale of payment of labour i.s lower with the 
chain than with the percussive machines. / According to the Pitts¬ 
burg mining scale, w'hich was given in evidence before our recent 
Coal Commission by Mr A. S. K. Ackerman, tlje cost per ton 
agreed to by owners and workmen is 38 per cent, less for labour 
in cutting with the chain machine than with the percussive. On 
the other hand, it i.s recognised that the getting of the coal 
after the chain machine is harder work than after the percussive 
machine, and accordingly a higher rate per ton is paid in several 
of the States. 

A Jeffrey chain machine has been for some time at wprk in one 
of the Park Lane collierie.s, near Wigan, and the authors are indd>ted. 
to the manager of those pits, Mr William Clark, for information' 
concerning the machine, and the work performed *by it. 

The machine is driven by compressed air. «The compressing 
plant, which is stationed at the .surface, is compound in iti action, 
and provides'an abundance of power. Ibcomprises a low-pressure 
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cylinder i6 inches in diameter, and a high-pressum cylitide 
9 ihches in diameter; the steam cylinder being 14 inches I 
diameter. The arrangement of the cylinders is shown in Fig. 35, ■ 
The intercooler is full of brass tubes, through which a constan 


Air pesasQc mn<f inter coo/er 


Stttm 
Cy/inder 

fio. 35 .—Sketch siinwiNc Arrangement oi- Aik-Comtrensing Cvlinders. 

stream of water passes. Hoth air cylinders are jacketed, and wate 
circulates through the spaces. 

The air is taken down the shaft in 6-inch steel pipes, anc 
delivers into a receiver at the shaft bottom ; from thence a 3-incl 
steel pipe carries the air to poitU a (Fig. 36), where the pipes ar< 
reduced to 2 inches diameter, for convenience of coupling anc 
uncoupling the hose. 

The pressure at the surface is 90 lbs. per square inch, anc 
the same at the cutting machine when stationary, but when work 
ing it falls to 76 lbs. 
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Fig. 36.—Sketch of Undehcround Workings showing Position op Jepfrbv Macmims 
• AT Park Lake Coi-meky. 


The place where the cutting machine is at present working is 
50 yard| wide, with two roads packed in the middle for intake mi 
return air-way (see Fig. 36). 

The section o£ the seam is as follows:— 

Roof ... ... ... Flaggy sandstone. 

Coal «... ... ... 3 feet 9 inches to 4 feet 

# Floor ... ... ... Silicious stone—very hard. 

The machine takes’out a :ut 3 feet 6 inches wide by 4 feet de^ 
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and inches high. The number of cuts which can be made in' 
a given time depends, of course, on the state of the roof, ahcf tha 
quantity of timber which has to be knocked, out and reset. .In 
one case, it was found that the average number that could be made 
was six per hour, which means 7 yards in length undercut 4 feet 
deep or 84 square feet undercut per hour. 

The time occupied in actually cutting the coal is' only about 
three minutes, the remaining ten minutes being taken up in re¬ 
moving and resetting the machine. The engines and chain have 
worked remarkably well, and have given no trouble. 

According to a statement of Mr R. S.'Williamson,* the manager 
of the Cannock and Rugeley collierfc, where the.se machines were 
in use for .some time, an average length of holing 4 feet under, per 
shift of nine hours, in the Bass coal seam (5 feet thick) is 105 feet, 
yielding 65 tons of coal, and the saving in cost of labour as com¬ 
pared with hand holing 5|d. a ton, the cost per machine being 
6.37d., as compared with hand holing is. per ton.f Moreover, 12 to 
15 per cent, more round coal is obtained. 

It may be taken as clearly proved by practical experience that 
there are many seams where the'adoption of coal-holing machines 
in place of hand holing will ensure (i) a larger output from the 
same area of workings with the same number of men; (2) more 
round coal; and (3) a lower working cost. This reduction in cost 
will be greater, according as the cost of labour is higher, and the 
holing harder. 

Judging by published statements, 6d. per ton is an average 
saving, but it is doubtful whether cost of motive power driving 
the machines is fully considered in all the statements. 

The working cost per ton is naturally the point .which receives 
the first attention of the colliery manager, but it should not be 
overlooked that an increa.sed production and an increased propor¬ 
tion of large coal may give a profit considerably outweighing even 
some increase in the working cost. 

The North of England Mining Institute has recently issued a 
Report on Mechanical Coal-Cutting, in which are published the 
results obtained with machines undercutting longwall faces jt about 
thirty collieries in various coalfields of Great Britain. The examples 
include all the best known machines and a great "variety of natural 
conditions of working—thick seams and thin seams, level and 
inclined, good roofs and bad roofs, deep and shallott. 


s * Tram. Fei. Ipst. of Mining Ehgimers, vol. vii. p. 307. 
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These examples show that 54 lineal yards of face undeteuf 
43er ^hift may be taken as about an average performance per shifi 
of.a longwall machine, including all stoppages. In square yards 
undercut per hour it runs about 7 in seggar, 8^ in dirt bands 
and 9j. in coal. The cost of labour with the machine averages 
4.73d. per ton, and the cost of getting the coal and of all othei 
labour in th'e face is. io.56d., making a total for all labour in the 
face of 2s. 3.29d. 

The average saving in compari.son with hand holing is 7d. a 
ton on labour in the face, but this 7d. has to cover the first cost ol 
plant, the cost of power, and, maintenance. 

It seems that at the present time, when machines are being 
tried at many collieries in a tentative and experimental way, and 
the cost is therefore higher than it may be eventually, there is no 
overwhelming evidence of their saving in working cost under all 
the varying conditions of British collieries. But when we turn to 
the production par man and the percentage of large coal, the 
evidence is clear and decisive. Where 3 tons per man is got with 
hand holing, 4 tons may be obtained with the aid of machines, and 
10 per cent, more of it as large coah Another point to be ob.served 
is that the use of coal-cutting machines also tends to regular and 
systematic working—straight faces, careful timbering, a more 
scientific method altogether. 

The rapid clearing away of the undercut coal is a matter of 
much importance; and in this connection the appliance known as 
Blackett’s conveyor, which has been introduced recently, and is 
illustrated in Fig. 37, shows promise of being of valuable service in 
many instances of thin seams where there is not height for the tub 
to be taken aloog the face. 

The contrivance is, practically, a chain-trough conveyor adapted 
to underground conditions. An endless chain of special design moves 
along a steel trough, the chain drum being driven through gearing 
off an electric motor or compressed air engine. The space occupied 
by the conveyor is about 10 inches high above the floor by 19 inches 
wide, and in length they are usually made to serve a face of 
90 yards* The hewer fills his coal into the trough immediately 
behind him, and it is carried by the chain to the end of the face, 
'where it falls off the conveyor into the tub standing on the going 
road to receive it. A large quantity of coal can thus be rapidly 
filled and sent aw%y. No gate-roads are required, and much costly 
stonework is thus saved. 

•The chief difficulty i 5 the moving forward of the conveyor as 
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the face advances. The troughs allow of considerable bendit^, 
and are light and can be easily moved forward. But all the timber 
in the way needs to be removed and reset; and the support'of .the 
roof in the face pre.sents a different problem from that usual, 
because there are no pack walls in the goaf behind. 

In thin .seams where the roof falls readily in the goaf, or bends 
down soon so as to make it .solid, and where the face "can be main¬ 
tained without much timber, the conditions are favourable to this 
conveyor, and great economy may be secured by it. 

Its practical application has been described by Mr F. 0 . 
Kirkup in a pajjer read before the N.A.C.M., North of England 



Fig. 37.—Bi..\tKETT’-' Cdnvevok. 

branch, on November 9, 1904. In a 2 foot a inch seam of hard 
coal a loo-yards face is being undercut by a Diamond disc machine 
to a depth of about 4 feet 3 inches, and the undercut coal got 
and cleared away by the conveyor every twenty-four h<)urs. To 
move forward the conveyor and remove and reset the timber,- 
a Shift of six men go down every evening, and they can usually' 
get it done in ten hours. The cost of this labour averages 
7.7od. per ton. The face yields 80 to 90 tons Sf coal daily, and 
this is filled into the conveyor by eight men in about six and a half 

houns. Their labour costs io.88d. per ton! 

t . 
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In ‘coniparison with hand labour there is a saving with* ' 
icont'eyor, after allowing fully for plant and power, of is. a ton, 1 
it is seated that the increased quantity of round coal gives anoti 
IS. a ton on the selling value. 

In Qther instances where this conveyor has been tried, owing 
great difficulties with the roof it has been found impracticable; 1 
undoubtedly there arc many seams where the natural conditic 
are .such that it may be used »ith advantage. 

To answer the same purpose of conveying the coal along I 
face in a thin scam so as to save making roads with its expensi 
stonework, low trams, which can be run along the face and empti 
into the ordinary tub standing* on the going road, have been tri 
on several occasions. Recently, at Mickley colliery in Northui 
berland, considerable economy has been achieved by an adaptati 
of this .system with an endless rope to pull the trams to and 1 
along the face. A full description of this arrangement was giv 
in a paper by Mr«J. W. Batey, read before the North of Engla; 
Mining Institute in April 1905. 

A machine of an entirely different type from any of those j 
mentioned is the well-known Stctnley coal header, the inventi 
of Mr Reginald .Stanley, of Nuneaton. The cutters are carried 1 
the ends of radial arms, and make an annular cutting leaving a cc 
of coal in the centre which is removed as the machine advanci 
It is driven by compressed air. It has done much good work, ai 
is the only machine of its kind in practical use. By its aid headin 
can be driven very much faster than by hand labour. 

A “ full cut” machine is also constructed, which does not mal 
an annular cut but removes the whole of the coal in front of 
It makes mote small coal than the annular cut machine, b 
advances at a more rapid rate. 

At Hamilton Palace colliery, N.B.,* where these headers we 
used in seams 7 feet and feet thick, over three months tl 
average distance cut, 5 feet in diameter, was 259 feet per fortnigl 
or 12 feet {jer shift. In some cases the rate of progress has bei 
I yard per hour. At Nuneaton colliery, in driving a road 5 fe 
6 inchesgdiameter in the “slate” seam 10 feet 6 inches thick, 1j 
average rate of advance has been 10 feet per eight hours’ shi 
with an annular cat machine. 

The machine is especially useful in enabling a thick seam to I 
rapidly opened but after the shafts have reached it, particularly i 


* I. S. DixJn. ScokH Imt. Trans, vol. xv. o. d. 



. 134 ® COLLIERY WORKING AND tfANA^MifENT. 

■ V 

deep sinkings where large shaft pill^ must‘|e le'ft, and a good 
output of coal is desired as spcedjl^;^s'possible.,Cst ^ . 

In spite of many failures and’* disappoitvhSi^ts, coal-cutting 
machines have been gaining ground steadily, and are-certain to 
play a larger and more useful part in the future of coal .mining 
than they have done in the past. 



CHAPTER IX. 


DIFFERENT SYSTEMS OF WORKING—SOME COMMON 
CHAR A CTERISTICS. 


Commencement of Operations at the Seam.—The shaft 
having been sunk to tlie seam of coal which it is intended to worl 
it becomes the duty of the colliery manager to consider on wha 
principle, or by what mode, it will be most desirable to exploit am 
develop the available coal. 

One of the first, if not the first thing that will claim hi 
attention after connecting the shafts by an underground passage 
will be the area of coal required to Toe left to support the shafts an( 
buildings around them on the surface, and the number and directioi 
of the narrow places to be driven for the purpose of " winning 
the coal. 

In coming to a conclusion on this matter he must be guided bi 
a variety of circumstances, prominent among which are the amoun 
and direction of the inclination of the seam, the direction of thi 
cleavage of the coal, the position and extent of any known fault 
or “ troubles,” dykes, and nip-outs. The situation of the differen 
royalties, if the«development of more than one is contemplated, I 
also a matter for initial consideration, so as to allow of there beinj 
as few instrokes as possible. 

The main roads (a) should be as central as possible for th( 
whole area—f.<!., should win as much coal as possible; (i) shouk 
drain water from as large a proportion of the total area as possible 
(r) the gradient should be in favour of the full load coming “outbye’ 
to the sljaft; id') any water - met with should find its own way tt 
the shaft; (r) the roads should pass through as few different pro¬ 
perties as possible*; (/) they should encounter as few faults at 
possible; [£) they should be driven as cheaply as possible 

A correct estimate and thorough consideration of these matter) 
are moist important, and the decision on the several points t|u^ 
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irising must be guided hy the balance^tJtfdyantage. In pracjjce 
she predominating guides are that thgj^i^road (winning) should 
be water-level—that is, should rise .'sBout ‘t* in 200—a)id should 
be straight, and where there is a pronounced gradient of seam, this 
decides its direction. On the inclination of the seam will largely 
depend the mode of haulage to be adopted—whether self-acting 
inclines can be utili.sed to the saving of much initial expenditure, 
and an ultimate lessened tonnage cost, or whether mechanical 
haulage is necessary. The inclination of the seam will also affect 
the manner in which the drainage of the mine mu.st be carried out 
—whether an engine for draining workings to the deep is necessary. 



Fio. 38.— SecTioN SHOWING Coal ixkt to suj’I’Ort Shaft in an Inclined Suam." 


or whether the mine can be drained by gravitation. The veritila- 
tion also will to some extent be governed by tlje inclinatidh, jfiore 
especially if the seam makes much gas. These points—as well, 
possibly, as others of material importance which are peculiar to 
the locality where the coal tract to be operated upon i| situated 
—will arise for consideration and decision. • ■ 

The gradient of the strata, when considerable, must also bes 
taken into account in deciding the size of the Shaft pillars, and 
their position relatively to the shaft, a lai^er area of coal being 
required on the rise than on the dip side. This is due to ^e fact 
that the fracture of strata by subsidence does not take plat^^cmg'^ 



*\5grtical lines, but iaatJJ^dion sj^Siewhere betiveen the vcrti(S»!'«nc 
.tn^perpendicular to4^&|ies of tedding (except under abnot|^ 
cir.cuftistances, sucbiSs |^»ccurrence of big faults or of runmi^ 
strata, such as sand or gravel). In the annexed illustration (Fig 
38), the dotted lines show the probable lines of fracture, which ar 
curved and lie somewhere between the vertical and the perpendicula 
to the planes of bedding at the limits of the excavation. If th 
shaft be a shallow one, it will of course admit of smaller shal 
pillars being left than in a deeper one, but in no case shouli 
they be under 40 yards square. An important point also is th 
nature of the floor of tlic .seam: where it is soft and heave 
readily, pillars must be left larger than otherwise would be neces 
sary. The size of pillars cannot be calculated with scientific am 
mathematical accuracy, as many of the factors cannot be detei 
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Kic. 39.— Plan ok Shaft Pillars. Scale, i in. =200 yds. 


mined exactly, *and experience is therefore the main guide toward 
the determination of the extent of coal to be so left. 

Under ordinary circumstances the following rule may be take 
as a fairly reliable guide to the sizes of shaft pillars required fo 
various depths, not exceeding 200 fathoms or thereabouts 
Taking a minimum size of 40 yards square at a 'deptht^ 
6a fathoms from the surface, add 10 yards for every additibha 
20 ^athoftis in depth. Some colliery managers, however, do no 
jd^m quite such a jarge margin to be necessary, but lay out thei 
•^laft pillars on <he principle that the size should be a quar^ 
of tl\e ,depth fr^m the surface in yards square. But betwee 
.tiiese'two rules it will be seen that there is not much to choose, th 
di§er^e, whatever the .depth, amounting only to 10 yards in tii 
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size of pillars. In Fig. 39 are represenHed the shaft pillars and ' 
.winning places in a seam situate at a depth of 180 fathoms frtjm. 
the surface. . . • , 

The area of coal to be left to support the shaft in level seams is 
perhaps best expressed as a radius round the shaft as centre. For 
instance, at the deep winning of the Barnsley bed in Yorkshire by 
the Cadeby Main shafts, 750 yards deep, a radius of 300* yards of 
coal.round the shaft is left, and beyond that the whole of the coal 
is to be taken away by longwall work. Again, a recent sinking in 
South Wales is 433 yards in depth, and a radius of loO t yards 
round the shaft is being left. 

Principal Methods of Working.—The two principal systems 
of working a .seam to " get" the coal are those known briefly as 
(I.) Bord and Pillar, and ( 11 .) Longwall. In the former, narrow 
places are first driven in the scam so as to form pillars, which are 
subsequently removed; in the latter, the whole of the seam is 
removed in a long “ face,” the roof behind being allowed to fall, or 
the excavation filled with dSris. These are the two leading 
systems, and all other modes, of working may be said to be 
modifications of one or the other. 

The conditions favourable to bord and pillar working are as 
follows:—(i) If the roof contains water; (2) if much gas issues from 
the coal; (3) if there are many important buildings or reservoirs 
on the surface; (4) if the workings are beneath the sea; (5) if 
there is difficulty in obtaining sufficient material to pack the goaf; 
(6) if the top stone is of a loose nature and likely to fall in the 
working face; (7) if there are many “ faults.” 

The conditions favourable to longwall may be stated thus:— 
(l) A seam free from faults; .(2) a thin seam ; (3) a seam of hard 
coal, difficult to hew; (4) a .seam with a suitable roof, that bends, 
but does not easily break; (5) a seam with a “dirt” parting— i.e., a 
band of soft stone; (6) a seam where either fireclay or ironstone 
is worked contemporaneously with the coal. 


* A circle 600 yards in diameter = 262,744 square yards, i of 750 y 4 rds=l 88 , 
which squared = 35,344 square yards. ” 

+ A circle 200 yards in diameter = 31,416 square yards, ^of 433 = 108, which 
squared = 11,664 square yards. 

The pressure of the superincumbent strata seems to increase more rapidly at 
greater depths. Hence a rule applicable to shallow depths does not apply to 
greatdf depths. 
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. * Such are the conditiohl'usually stated. It is seldom that A; 
si^e fact determines the'manner of working, but rather a series of 
general canditions point to the right conclusion. For instance, it 
is mentioned above that a thin seam, other conditions being favour¬ 
able, can be most satisfactorily worked by longwall. Undoubtedly 
this is so, but at the same time a thick seam—even when free from 
band—can often be worked to best advantage by this mode, as will 
be shown later on (see pages 208 to 212). Again, much depends on 
, the cu.stom of the district, the genius loci, the adaptability of labour, 
■&c.—con.sidcrations in dealing with which only knowledge and 
experience avail. 

Under the longwall .system tliere is less waste of coal, less timber 
is consumed in supporting the roof, and there is less narrow work 
(see Chapter XII.), and, if the .seam is not naturally a very tender 
one, a higher percentage of " round ” coal, amounting perhaps to as 
much as 14 per cent, is obtained than by bord and pillar. A larger 
proportion of the eijtire scam also—namely, from 10 to 25 per cent, 
more cdhl per acre—is obtainable by longwall than by bord and 
pillar. Longwall is the most suitable system for working seams at 
great depths, where the pressure of the superincumbent strata is 
serious, because this pressure is thrown on to the goaf, which is care¬ 
fully packed with stone to support it, whereas in bord and pillar the 
pressure has to be carried by the coal pillars, which are thus crushed. 








Fio. 40 .—Bratticino or a Pair of Wikmino Places, 

with the result that the quality of the coal is deteriorated. Amongst 
other things in its favour, longwall costs less for timber, and there 
is less danger from' falls of stone; it, causes less damage to the 
surface, as the'subsidence is more regular; it affords greater facilities 
for hoIit% or kirving being done in “ dirt,” either below or above 
the seam I’the number of off-hand men, relatively to the coal-hewersj 
is Ies*s than in bord and pillar. To put against this, however, is die 
'^increased cost of ahitt and stone work under the longwall me&od, 
• entailed by the necessity of removing the top or bottom stone, %s 
the case‘may be*in thin seams, to allow for tub and travelling 
hei(jht,.and by the builditg of pillaring and the stowing of : 
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Comparison of Labour Required. —The relative proportion 
between the principal ch^es of underground labour employed" in 
the two methods is indicated by the followingiigures:— . 

, * Bord and Pillar, t LongwalL 

Number of hewers to one deputy . n 19 

» I, „ shifter or stoneman 2.5 l.8i 

•I ' ■> „ putter . 5 . I i.o 

Vmtilation of Drifts. —In seams generating gas, all roads in 
process of being driven should be divided by a partition, which may 
be formed of brick, wood, or canvas brattice, so as to form a sepa¬ 
rate inlet and outlet for the passage of air to and from the face. 



rio. 4 '. Flo. Fig, 43. Fio. 44. 

Plans showing Ventilation on Tiieee Winning Places. 


The same end may be gained by wooden or metal tubes fixed along 
one side of the “place.” The brattice should be carried to within 
about 6 feet of the face, and the intake air conducted up the narrow 
side,t as shown in accompanying Fig. 40, canvas doors or flaps 
being attached to the outer end of the bratticing, as at A and B. 

* These figures are calculated on eight collieries working bord and pillar, 
over a total number of 945 hewers, the average tons hewed per man per shift 
being about 4.7. Instances of longwall have occurred where the number of 
stonemen and shifters has been greater than the number of coal-hefret?. 

t Calculated over four collieries working exclusively longwall, the" total 
number of hewers being 1,200, The tons hewed per hewer per shift were 2|, '• 
7<l per cent, of the output being “ round ” coal. ' 

J It is a matter of dispute, whether, conducting the intake air up the narrow 
side, or up the wide side of the brattice, gives the better result in ventilating the 
faqe of a drift. • 
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. • TK .face ventilation of three parallel, drifts or winning 
wp)® IS so^what more complicated. TI«(,.air may be conducted 
round the face according to four different 'm<5de.s—namely (i) whw 

the intake, Fig, 41 ; (2) when ihe 
is the intake, Fig. 42 ; (3) when the mid^&a,ce fe 
intake. Fig. 43 (another method); or (4) when the 
^ the intake,-and the air is conducted up the wide Sa^.'Sjthfe 
■iwattice in the intake or middle place, Fig. 44. 

, I eculiar ca.scs sometimes occur. In driving a winning t^ice 
the Low Main seam at Killingworth colliery, the face was vSlaM 
by means of a canvas brattice partition in the ordinary way. A 
blower of gas was tapped at the “leader” of a rise faiiWon the 
intake side of the brattice, an<f for some days gas carnff t^ at a 
steady pressure with considerable noi.se. To prevent this from 
being carried by the air current into the face upon thh thro at 
work, it was necessary to alter the bratticing. This wa4 done in 
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I'lG. 45 .—Special Case of Face-Bratticing in the Pk£<>encb 
OF A Blower of Gas. 

the way illustrated in Fig. 45. On the outbye side of the blowpr. 
the intake air was carried across to the other side of the place, and 
atrhir-cro.ssing was formed of wooden deals to allow the rcttirn air 
to pass out over the top of the intake air. Owing to the rise fault, 
there was plenty of height. A, li, and c denote three canvas 
bi-fttice doors hung from planks fixed across the place at a height 
rf'6. feet above the floor. The double door.s, a and li, prevented 
the intake air from escaping outbye when crossing over. Upon 
the planks was laid an air-tight partition of wooden deals. The 
lOTOvt-s show the course of the air. Fig. 46, Plate XX., shows a 
flap or brattice door, with a dcjiuty on his rounds coming 
thro4gb;it* tV 

■ When a single glace is being driven—as is often the case iwi 
approaching old workings known to contain a considerable quinti^^ 
pfA^jlicr at a highgjfcssurc, the exact position of which it is nec?^ 
Jdeate, and possibly to drain off the water by means of suro ' 
^^ng or driftJ-it becomes necessary to erect a moresubstanJwi * 
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t*'Area of pillars. 

Total area . • 

firicl^ to a square yard of 4i-inch/walling 

; Number of bricks in walling. 

„ in pillaring . 

Total number of bricks in brattice 


455 square yards. 


475 

19,110 

560 

19,670 

• 

13 o 


Cost of Material— 

19,670 bricks at 215.* per 1,000 . 

1 load of sand and lime will build 50 square yards 
ol 4i-inch work. Therefore jo lo.ids .at 3s lod 

. .' ...’ I 13 4 


£32 6 4 

Cost of Labour— 

475 square yards of brick wiilling .at 6d. per square 

, . . 18 0 

Leading bricks and lime, i6 shifts at 2s id per 

.■ ... , ,3 4 

£'i !'■ 4 

Total cost (about is. 6d. per square yard) ... 17 g 


_ Wood brattice can be made very air-tight when built of planks 
_ inches thick with slivered joints—oak slivers'a inches by |-irich— 
and toe ends of the planks fastened into stringing planks 3 inches 
by 9 inches grooved about i inch deep to receive them. The 
pliKes* are where the brattice joins the roof and floor, a« 
idiom smooth or level, and lime plaster is useful for’covm^ti^' 
spaces that may occur. ‘ ^ 


• » TUm! actual cost to the colliery of making these briiis 
aooi the tAovebang the market price. .; > ' 
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Fig:. 46-—A Deputy on his rounds coming* through a canvas brattice door. 











i*waj& ThSf sectional ^u«i fy crften 


Fw. 4y.-.A».Bo*. Scale, i In.-j In. V 

afe, inches. When made of wood, they are rectan^t^i^ 
Fig. 4; represents the usual description of box, 
ing a 9 feet length of air-box of finch deals, ao i«»«y 
e, would be as follows:— , ■ v# 


r yyfeUofdeal at 8d. ^ryard - ... . 

..,^5 of deal at los. 6d. per too square feet .. 

« nails at as. per stone •. 

5 'HiBISuf—|day at 3s. 8d. per diem . 

Cost of one length . 

J'-i' Cost peryard=9s. 8d.-i-3=3s. sjd. 




“■ ''V'# 

r'r,4 


are somewhat more costly. At the time that Thrtii-Ml 
was made—six years since—the cost per yard of 
^j^-tubes ij inches diameter was 3s. 4d. The boxes of-ft^S 
a^'Jt'^laid either on the thill by the coal side, or (better 
ari^'iiong the side (some thickness of stone being left 
|!j^et) tpaxer the roof, as shown in Fig. 48, Plate XXI, ,■ 

, advantage which boxes and tubes have over 

i(|W!^^fcattleing’is that'a small ventilating fan, to drtvetiiiil^ 
readily attached to them if more air is reqiiit^*-jp!|f' 
Rand, there is increased friction of air owing 
II^MUea, so that j^ssiWy what is gained in diminished lesdii^ 
^^glian lost In increa^d friction. They are particuhtflyijaid^ 
Mi-|mi;prdving “troubles” by following the “leadw," 

estcavation is irregular, and brattidng couid ’fKji^ 
SSk^yiAdopited. ■ 

and Stoppings^—Since the splitting W/|ur. w' 
cijlliery workings was intfoduc^, the 
claim^ attentimi from colliery iii|nage|e%-'an$. 
WSutew'^resent-time a diversity of bolnion exists as to whith^ 






(J^ssings and stoppings within the sphere of 
‘iSBier completely blown out, or are so seriously damagie!} as t 
^ ^SWlder them quite useless in the work of restoration of the \hlittil8 
It is a moot point, and one which has giveii ris6 tp thuc 
'/discussion, whether air-crossings should be so strongly conihhctii 
: ■'is to effectually resist the explosive impact, or whether ths^sh^l 
so erected as to merely answer the purposes of thp,'iK^^ 
ventilation, and give way when subjected to the application, of ad 
abnormal force. 

■ It is maintained by those who advocate the former view, that r 
flie work of restoration it is most desirable that the rescue j)artie 
should be,enabled to explore the workings and relieve the sufferer 
as early as possible—before, in fact, after-damp may have h^d tirai 
to take fatal effect; for it is generally acknowledged that fatalltie 
doe to colliery explpsions are more largely caused by this dead!; 
mixture than by explosive violence. If, then, the air-crossings ani 
stoppings are only indifferently strong, they are sure to^be-'si 
dsunaged as to be of little or no use in the w'ork of.re-establ^ihinj 
. the ventilation. T '. 

Those, however, who support the second view, contend .ihiit & 
object to be secured is the limitation of the explosive force,' a 
ia most modern colliery disasters the explosive current has trtyprsei 
the haulage roads (which are in nearly every instance the Intake 
.also), they argue that by constructing intensely strong air-cr<>Sting 
and stoppings, the mechanical violence of the explosion ^ 'jtp 
hlbited from finding its quickest outlet by passing into thajx#tta^ 
and thence to the upcast shaft—short circuiting in fact—in^a«i 
which it is confined to the intakes, and must traverse thq-j^^hate 
part. If not all, of the workings, gathering intensity as it 
along the haulage roads from the coal dust which is often sp jjk^ti 
hi'these galleries. • 

- But-cases could be quoted to show that even where the.ci?^ng! 
and stoppings have been blown out, the explosion has contini^ ib 
cour^^ong the intake. The course and extent of the ex^bsiot 
Woulffseem to be mainly dependent on the presence of explosKC 
materiaL ). ; . 

That air-crossings and stoppings have to be very stror^ inaeeci 
ttt resist the force generatedjby a 

has hed instanced in mtue than one csumS:- ikt 


fl VIK \\1. 



Fig. 48.—Air Tubes carried round a corner, and ventilating a single heading. 




pfsfssjmc 

of l^Aam, -which ” in December 1886, the l»ric 
^b^ngsSand in several instances the arched brick air-crossingi 
^ere ccwnpletely blown out Mr Thomas Lishinan, the aMe genera 
manager of the Hetton cftllierics (including Elcmore), is df th 
opinion {hat “ all main air-crossings in close proximity to the sb^h 



where there arc usiftilly a considerable number in all mines of arf 
magnitude, should be inserted in the .strongest possible way, so tlia 
in the event of an explosion, the ventilation to the different district 
which usually diverge from the main lines beyond such cros^gi 
may be more readily re.stored.” This cxpres.sion of opitiioh de 
serves the careful consideration of the managers of extensive am 



fierjj mines; but under ordinary conditions the wood-topped ah 
ffrossing and the edmmon brick stopping, well plastered with lijae 
ineet the requirements of the case. 

* Therf are several kinds of air-crossings in use, each of #11101 
has its peculiar fitness and special merits. The chief typ^s may bi 
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stated as follows: — (i) Metal pipe crossing: (2) Wood-topp''d 
crossing; (3) Flat-topped hinged-door crossing; (4) Slngle-bric'-t 
arched crossing ; (5) Double-brick inverted' arch crossing ;. (6j 
Air-crossing cut out of the solid strata. * 

(l.) The pipe crossing, which is shown in Fig. 49, is only to be 
regarded as a temporary arrangement, and merely for conveying 
small volumes of air. 

(2.) The wood-topiied cro.ssing (Figs. 50 and 51), which is per¬ 
haps the type most fre(iuently adopted, consists of strong redwood 
deals, 3 inches by 11 inches, supported 
on side retaining walls of 9-inch brick, or 
of stone masonry, at the back of which 
the dSris from the space excavated to 
form the air-crossing is heaped. The 
deals forming the top are clinched tight 
U)gcther by iron clamps, as shown in 
Fig. 51. Somolimeft “slithcrin" laths” 
are dovetailed between the deals, which ensures still greater 
air-tightness. 

The cost of inserting such a “crossing” will be approximately 
in accordance with the following actual instance :— 



Fig. si.— Plan of Top of 
WOOD*TOPPBO Aik-Cfi>smno. 


Cost of Aitt-CKOSsiNG. 


Wastemen— 





Labom. MfiteriaK. 


Shifts. 

jC 

s. 

a. 

£ 

s . 

d. £ 5. d, 

Preparing for blasting 

6 

0 

3 

3 

0 

10 

6 

Blasting ... 

15 

0 

3 

3 

2 

8 

3 

Ridding and pillaring 

40 

0 

3 

3 

6 

10 

0 

Putting and stowing 

30 

0 

3 

0 

4 

10 

0 

Preparing for side-walls, ])nt- 








ting in back-walls, and 








stowing 

17 

0 

3 

3 

2 

15 

3 ••• 

Putting on timber 

6 

0 

3 

3 

0 

19 

6 

Assisting masons with bricks 








and lime 

6 

0 

3 

3 

0 

19 

6 






19 

2 

0 

Masons— 


Labour. 



< 

• 

Shifts. s. 

( f . 

£ 

s. 

d. 




Building walls lo 03 

S 

I 

16 

8 

a 



Labourers ... 6 03 

0 

0 

18 

0 






— 

— 

— 


14 

8 

Carry forward 

1 ■ ♦ 




2i 

16 

8 ■*.» 
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Laliour. Material*.. 

^ s, i. £ t. 4 - 

' Brought forward ... . 2X l6 8 

ffATERIAL*S— 


2 balks Dant^iic pine, feet x 
^ inches x y indies cad), 17 


cubic feet ... ... ... 0 

0 10 

... 0 

14 

2 

11 pieces JT indies x 3 inches red 





deal, each 15 feet long, 165 lineal 





feet ... ... ... ... 0 

0 2* * 

... 2 

0 

5 

20 pieces 71 inches x 3 inc lies x i inch 





laths, 150 lineal feel ... ... 0 

0 0] 

... 0 

3 

2 

40 spar nai]j> (10 lbs.) and 3 ll)s. small 





nails, 13 lbs. ... ... ... 0 

0 it 

0 

1 

8 

2 pair of iron damps 1 cwl. at is. ... 


... 0 

I 

0 

Labour screwing ... 


0 

0 



4,650 bricks at 13s. per 1,000 


3 

0 

6 

Lime at 5s. ])cr 1,000 


I 

3 

3 

Powder, 43 lbs. of compressed <ai- 





l! id^jes at 34s. pci nx) lbs. 

... 

... 0 

14 

8 



7 

18 

JO 



-21 

19 

8 

Total cost of l.tbour and inalci ial . 


. 29 

ig 



(3.) The only difference between the hinged-door crossing,arid 
the one above described is that tiie wooden top is made in 
two halves, being two doors working on hinges and opening 



upwards, and so arranged that in no ease will they remain opwi, 
*but upon the rejnoval of the opening force acting from ,t)eneath, 
they fajl to again and close tight. The object which it is sought to 
arrive at by this dcvice«has already been alluded to, namely/thc 
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creation of an escape exit for the violence induced by a collie/ty 
explosion. f" ^ V 

(4.) The single brick arched air-crossing is a type in’ commofi 
use, and is fairly strong and air-tight,'and where the top or side 
stone is of a short or broken nature, it is a desirable. form of 
crossing to adopt. 11 is of cour.se somewhat more costly to erect 
than the flat-topped wooden air-crossing, but where the stone is of 
the indifferent character here indicated it would prove the more 
durable, and hence in tlie long run the cheaper of the two. 

'J'he accom|ranying sketch. Figs. 52 and 53, represent an actual 
in.stance. .Special foundations 2 feet 6 inches deej), consisting of well- 
packed rubble stone covered with :i coating of cement at the floor 
level, were laid, on which to build the brick-work, as there was no 
hard stone above this depth. Strengthening walls, o, o, O, were 



Fic,. I)Uick-Ai« ii AiK-CKOb-^iNr,, i.s Piak, 


built at intervals of idxmt 2 j'ards, and the spaces between well 
packed with stone. The top of the arch was coated with cement, 
as water dripped fi'om the stone abo\ e. . 

(5.) The inverted brick arched crossing is perhaps the strongest 
form of crossing that is constructed by artificial means. It is the 
ordinary brick arched crossing with an inverted arch placed in the 
return airway over the crown of the intake arch, so that the crowns 
of the two arches meet, the interstices so formed being filled in with 
solid masonr)'. llesides being capable of resi.sting very considerable 
explosive force, it is a serviceable form of crossing in ejses where 
uneasy strata have to be dealt with. Instances have occurred, 
however, where even this form of air-crossing has not been stre^.ig 
enough to resist the upward pressure of the floor, and has require^ 
renewal after a few months. < 

(6.) The .solid air-crossing, which is the strongest and most 
costly of t}ie various types enumerated, is‘made by driving a stone- 




Ixing a door in the side, wliich cnal)les the mine official to pass direct 
from the main intake into the main return air\va>^ at the crossing;. 

In all cases where stoppinj^s are located on the ontbye side of 
the “ret^ulator’'—‘‘main slopjhngs,’’ as they are termed—they should 
be built of solid masonry, either of brick or f)f stone, aiifl in addition 
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be well plastered over with lime to prevent the air scaling.* They 
may be strengthened by stowing the bord or stenton behind 
stone and rubbish ; t)ut the side facing the intake slrould always be 
visible for inspection and kept quite clear of rubbish. 


The leakages v'hich occur in the volume of an air current during its pas- 
iage from the downcast shaft to the working face arc often surprisingly large, 
amounting soractinfts to 84 per ceiu. of the ciuire volume (sec Notes on a 
Ventilatwig Current,'’by Henry Palmer,/>’)//. Snc. Min. vol. n., p. 4 uk 

Tlie stale of the stoppings grually affects this. 




CHAPTER X. 


WORKJAG BY BORD AN]) PILLAR. 

" I?OUD and pillar,” “ Bord and wall,” “ Stooji and room "—or b; 
whatever other local designation the system may be known—is th 
oldest system of working coal on record, as will have been inferrei 
from the opening chajiter of this volume. The object originall; 
aimed at w;is the extraction of as much coal as possible in a singl 
working, without allowing the roof to fall. The advance from thi 
point to the leaving of larger pillars, with a vie\\' to subsecpient ex 
traction—the improvements in working and ventilation gencrally- 
and, in fact, the evolution of the whole system up to its presen 
pitch of efficiency—have been fully dealt with in the openinj 
chapter, and we now pass on to a consideration of the practica 
details of the sy.stcm, as at present carried out. 

The bord and pillar system took its rise in the Northern coal 
field (Northumberland and Durham), and is still the prevailiiij 
method of working there. The account of it now to be given i; 
therefore, not inappropriately derived (for the main part) fror 
experience in that district. 

Winning Places and Main Roads.—We have already rcferrc( 
to the formation of the shaft pillars, and this work being completer 
the colliery manager’s next duty is to set away “ winning places 
or exploring roads which will in all probability be the main road 
of the pit, both as regards haulage and ventilrition, so long as tb 
seam shall continue to be worked. The necessity, therefore, o 
driving these roads in such directions, and in such manner, as wil 
best secure the advantageous working of the seam (see page 135) 
need hardly be emphasised. If possible (though local circumstancet 
such as position of royalties, &c., may prevent il) these roads shotok 
be projected from both sides of the drawing pits, so that any stop) 
page on one of the roads will not entail an entife cessation of tb 
drawing of coals. “ 
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In the working of these “ places ”—which in most cases should 
^threc'in number, parallel to each other—many irregularities may 
'■ ije enc’ouutered—such as, in miners’ phraseology, rise or dip troubles 
or faults, swellics, nip-outs »r wash-outs,* which of course consider¬ 
ably impede the prosecution of the work of laying-out the mine. 
Fig. 56, Plate XXII., is a reproduction of a photograph which was 
taken in the face of a winning headw'ays driven in the Brockwell 
scam at a Durham colliery. The normal thickness of the scam is 
, 3 feet, but this photograph shows an abnormal thickening of it, the 
whole height here being ii feet, about 2 feet of which is stone. 
VVater was raining down from the roof, and to the right of the 
view may be seen a screen or “ [jicturc ” put up to keep the water 
from falling on to the hewer. Fig. 9, Plate VIII. (page 84), was 
taken in the face of the same winning a few yards farther on, when 
the coal scam had disappeared altogether, and progress had to be 
made through stone. Not unfre(|ucntly a scam thickens consider¬ 
ably in the ncighbi^urhood of a “nip-out,” as was here the case. 



These two plates illustrate some of the vagaries and irregu¬ 
larities which arc often encountered in driving winning places. 
The winnings of the coal, however, will not be deviated from their 
predetermined ‘course, unless, indeed, such a disastrous circum¬ 
stance as a complete “ wash-out ” of such considerable extent as 
not to warrant the cost of stone-drifting through it, or a very large 
fault, or general thinning out of the seam, or other equally fatal 
deterioration, be encountered. Irregularities of gradient arc subse¬ 
quently removed, as the “ face ” working advances, by following up 
with “ top” or “ bottom ” stone “ canches ” ; and thus such gradients 
are form«d as arc best suited to the mode of haulage it is deemed 

advisable to introduce. ., , , , ■ . • 

..-^Allusion has been made to the meeting with faults when driving 
14hese main levels. It is important, when such are encountered, 


For nie.ming of 'beso terms, see Glossary. 
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that their character should be known—whether upthrows or down¬ 
throws, or (as is rarely the case) .“reversed” faults (see'Fig''*) 
As a rule the direction of the “ leader,” or wall of soft stone or. city 
filling in the space between the oppdsing face of the dislocation 
and the coal .scam (see I’ig. 58), determines this point; for, if a fault 
lies to at the “ thill ” or floor (that is, forms an obtuse angle with the 



floor), and b^k at the roof (making an acute angle with the roof) 
It IS concluded to be an “ upthrow ” ; and so via vers,I Faults are 

>'^^viiig a perpendicular 
face, the usual mo-!e of procedure is to drive a short drift across the 
leader, when, with a knowledge of the strata l>’ing above and below 



the seam, the position of the coal may often be rightly fudged • or 
■f not, then, when quite clear of the leader, a bore-hole may b(4ut 
up or down to locate the position of the seam. ‘ ^ 

It frequently happens that the ends of the J-aulted seam arB 
urved. as shown in Fig. 59, which fact often affords Si In. 
formation as to the prc.sence and direction of a fault. ; Piece* of 





If' 



:• 56.—Face of a Winnicg headways, showing an abnormal thickening of a thin seam. 
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•coal^are sometimes lound drawn up or down into the intermediate 
strata qf the leader, showing the track or course of the dislocation. 

Faults* arc the principal cause of stone-drifting in coal-mining, 
and reference may here be* made to questions which common^ , 
arise as to the probable length of such drifts. -■ 

_(i.) Suppo.se the perpendicular depth between two parallel Seams, ■' 
which are dip’ping at the rate of i in 18, to be 20 j-ards, and it is T 
desired to pass from the up|)er to the tower by means of a IcfeJ ' 



drift (Fig. 60); it is required to know the length of the drift to be 
driven from the one to the other. For every horkontal length of 
18 yards, the lower scam ri.scs i yard; hence the drift will be 20 
yards x 18 yards = 360 yards in length before it touches the seam. 

(2.) Suppose that a 20-feet dip fault be encountered when 
driving the main levels, say, in the coal (see Fig. 61), and the'Jn«; 
clination of the -seam be the same at both sides of the fault—viz., l' 
in 18—and it be desired to pass by means of a horizontal drift front' 
* the one side to the other. The length of the drift will be 20.|ee|'' 



Kk;. 61.—DuiFiisfi imtoi'OH a Fauit. 


X 1 8 feet = 360 feet. To calculate the distance from the iioint c at 
which it t»ill be necessary to set aw.ay a drift in the seam, we may 
proceed thus;— _ 

• 18x20= 360 feet. 

, cb'‘=ai?+nlA 

= 20--1-360® and r/'= 360.5 feet. 
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(3.) If the seam in the last instance be taken as level at both ' 
sides of the fault (Fig. 62), the length and gradient Of'the drift 
would be determined thus:—Supposing the distance •from. the 
“staple” to the point at which the difft is to bo set away is 300 
yards, and the staple 20 yards deep: then 

ah = ^ 2 <S- + 30O' = 300.7 j’anis = length of drift. 

300 = 1 in 15 is the gradient of the drift. 

20 


It is obviou.s that in the ease of a large upthrow or downthrow 
fault it is necessary to drift through the stone to reach the seam. 
This work is carried out by the “stonemcn,” who enter.the place 
when evacuated h)’ the hewers, by whom work of tin’s kind is not 
usually undertaken. .As a rule the stone work is done bj' contract 
(see Chapter VI.). 


StBpIcsui^at further s/rfe) 
of the feeder to prove fhe)~ 
amount of downthrow of) 
fault. 


300 yards— 


FlO. 63.—PbirTlNt. TIIK'H't.ll A Fauit. 


The size of the drift will bo the .s.Tmc as that of the winning— 
namely, such as will meet the requirements of haulage and venti¬ 
lation. The “ back " or return-air places need not necessarily be 
drifted, as a staple will suffice, either inclined or perpendicular (see 
pages 85 and 93). Of course if four places are being driven, and 
the .system of haulage is such as to make a separate travelling road 
a desideratum, a second drift will have to be driven for the passage 
of men and horses. An inclination of i in 4 (9 inches per yard) ■ 
will be found to be about the steepest gradient at which s,uch a 
road should be driven. * , 

The gradient of the main road is a very.important point, as 
may be easily imagined. I’rcsumably that gradient will be the best 
where the amount of work performed by the lioj;se or machine in ' 
drawing the full load out is equal to that e.xpcnded in tal^'ng the 
emfty load in. This will be found on calculation to be a rise fivm 
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• me siiini of about I in 120, if the co-efficient of friction of coal-tubs 
on r&ils be taken at jV* •, 

Thwaocuracy of the gradient is assured by the men and officiab 
onstantly checking it by means of a levelling lath or te-bob, 


♦ The formula for calculating this is as follows 


I.-E 

i: 


+ E 


xF 


Where G —gradient (which is a whole number: r.;-., G mo for a gradient 
of I in K)). 

P' —fr;i< lion represcniinjj friction (t o-cfficicnt of friction). 

L - totiil load tubs H- < oalj. 

E = weiybt of empty tubs. 


Thus, if we have a wciKht of, say, 15 cwl. on an ini line of i in 120 fall 
towards the shaft, the forces acting on this load aic 

(i.) Gmvity^w force of lUlh of 15 ^wl., or \ cwt., tending to pull the load 
down towards the shaft. 

(2.) l>riction = ii force of u’oth of 15 cwt., or ^ cwt., acting as a retarding 
agent. 

Therefore there is a minus force—regarding the shaft direction Positive—‘ 

of J - i or ^ cwt., !>., a force of h cwt. against movement down the incline. 

Again—considciing the pr<)blem as of an empty and full “set” on an inclined 
plane, which is t)f such an inclination that the two “sets’’ are just balanced. 

Then the full load (divided by the gradient), less the fraction for friction, 
imll equul the empty load (divided by the gradient) plus the fraction for 
friction. 


Hence we arrive at the following equation, and finally the foimula, for dis¬ 
covering the best gradient for a haulage load : — 


L 

G 


(acting downhill) 


- FL (acting against movement downhill) 


K 

(; 


+ FE 


L 

/. transposing 


]V-FI, + FE 


an-l ';(L-]-.)-K(h-l-E). 
G 

Dividing by L -F. we have q = 
and inverting 
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constructed to suit the gradient determined upon. Fig. 63' 
represents a ievclling lath, and Fig. 64 a tee-bob, made for a' rise 
of I in 12. \ / 

The direi tton of tlic main roads is <\ matter of equal moment to 
that of the fjradient, and havinj^ been carefully determined before¬ 
hand, slioiild in course of fulfilment be constantly checked by 
the surveyor by means of the compa.ss or theodolite. The usual 



)-|i.. ^'5 —1.1 vFt.i im; I.aih. 


metluKi [nirsued i.s to fix in iinc with c.acii (ttlicr in the axis of tiie 
“drift”—tliat is, in tlie course at which the drift has to be driven— 
two or three vertical .strings or plumb-lines suspended from tile 
roof, a few j ards distant the one from the other, and at a sudicient 
distance btick from the face to ensure their not being deranged by 
the blasting operations. .Standing at the farther outbye plumb-line, 
and sighting it in line with the others, this line nitty be prolonged 
into the working face, and ;i chalk mark made on the roof to guide 



the inen who tire driving the road. Fy this means the direction in 
which the “|)lace” is going may be checked at tmy time. Wheiiever ' 
it is deemed desirable to shift the pltiinbs farthec inbye, their relative 
positions should be redetermined by means of- the compa,ss or 
theodolite. These plumbs—or rather the pointy, from which the 
strings arc hung—should be fixed near one side of the road, rather 
than in its centre. If the road is driven ctooked, a sight along the 
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•plumb-lines, when hanging near one side, will strike one side of 

the foad and soon show the deviation. 

« 

Curved Roclds.—This *mode of procedure witli rcs|x:ct to 
driving straighj roads is simple and easily understood, but when it 
is necessary or desirable to drive a road on a curve—as for instance 
at the point-of junction of a branch road with a main road 
(especially where the mode of haulage is main and tail rope, and 
^he radius of curves is important), it is somewhat more complicated. 
Supposing it is desired to drive a curve of say 70 yards radius 
between the points A and B for an engine way. First determine 



Pic. Modf of Lavjnc-out Unukkokoi/no Cuhveu Road. 


the magnetic bearings of the twf) roads, then plot these as shown 
in the sketch (Fig. 65). Join A B by a straight line and bisect the 
•same; and with radius (70 yards) de.scribe the arc as shown. Draw 
the lines Aa, ab. be, cd, de, making them as equal as possible. 
Having done this, determine the course of these lines, as it is by 
these courses that the curve «111 have to be driven. As there will 
necessarily be a corner or “ knob end " where a course terminates 
and another one c»mmences, these are afterwards trimmed off by 
•the hewer. Care must be taken to keep the marks in the centre of 
. t^K place, otherwise the curve when complete will not be a true 
^Segjnenf of a circle. 
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A curve may also be driven by means of plumb-lines. Suppose 
that it be desired to connect the two roads A B, C It (Fig, 66), by 
a road on a curve of i chain radius. To find, the required olfse.t in 
inches, divide the square of the distance between the plumb lines in 
inches by the radius of the curve in inches. Assuming that 11 feet 
is the distance between the plumb-lines, then 


( ll feet X 12)* 
792" ■ 


= 22 inches. 


As each length of 11 feet is driven, the back plumb-line must be 
moved 22 inches at right angles to the previous line, and the line 



Ftc. 66 .—Mode of LAvrNu-ooT Underground Curved Road. 


between the two plumbs then gives the direction for the succeeding 
11 feet of road. 

The winning (ilaccs having been driven a sufficient distanpe to 
allow of the fuller working of the seam, it bepomes necessary to 
consider the manner in which the districts must be laid out, the size 
of the pillars, and the accompanying details. At the present day, ' 
when competition is so keen, and the most carefuf economy has to 
be practised in even the smallest items, the question of “ prcxluce ” 
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•or yield of round coal is one of vital importance. It is, therefore 
necessary, before laying out district.s of pillar workings, to carefully 
cgn.s.idcr all the varyir^j peculiarities of the .scam, and to leave such 
pillars as, being adapted foi removal with .safety to workmen will 
also yield a percentage of round coal, and can be economically 
worked. I he authors do not [iretend, nor indeed do they think it 
possible, to lay down any hard and fast lines as to how this system 
of working should be carried out in all cases, as the circumstances 
gt various collieries arc so many and diverse as to necessitate the 
adoption of dififerent methods both in the laj-ing out of pillar work¬ 
ings and in their removal. Jlefore they proceed to enumerate and 
describe in detail some of the methods that have come under their 
actual observation, a brief general description of the system of 
working may be given. 


Panels. In Fig. 67, Plate XXII 1 ., the main winnings are 
represented by a, c, d, e, f, and the districts, or “panels,” by 
the lettcre A, li, c, D, &c. As already stated (page 9), the honour is 
due to Mr Buddie of having been the first to lay out workings on 
the panel system, and to demonstrate its practical advantages. The 
panel system* is briefly this The pit is divided into districts of 
varying area—30 acres or more—separated from each other by 
barriers of solid coal, generally from 30 to 60 yards wide, which, 
when the district or districts are being brought back in the broken^ 
are removed in the manner to be described further on. The 
advantages derived from the introduction of this improvement in 
the bord and pillar sy stem of working, such as the separate 

♦ In connection with panel working, an interesting point was raised in the 
case Wales v. Thomas (High Court of Justice, Queen’s bench Uivision, 6th 
November 1885), respecting the meaning of the expression “out of the mine or 
part of the mine" in the Mines Regulation Act of 1872, and involving the 
question under what circumstances shots may be fired. “ Timid people,” said 
Mr Justice Day in his summing up, “are invaiiably getting into difficulties 
which other people avoid, and that is constantly the result of using words out of 
abundance of caution : you raise doubts and difficulties which would otherwise 
never have arisen at all. Having provided that ‘part of a mine’ having a 
separate system of ventilation shall.be a ‘mine’ for the purposes of the Act, it 
was, no^doudt, quite unnecessary to say that persons shall be “out of the mine 
or out of the part of the mine’ wheie gunpowder is used.” Pari is equivalent 
;o/a«e/, which under tlje Act of 1872 could be regarded as a mine ; where not 
^ivided into panels, then the men would have to be out of the pit proper 
when shots were firedt part in this case being used as in common parlance, 
vbereas a jsanel has a separate intake and return airway of its own, and is to 
dl intents and purposes a separgte mine. 
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ventilation of each district, localisation of creep, and in some^ 
cases the force of explosions,* &c., have been already noticed 
(see Chapter I.). . ■ ’ , , 

Size and Shape of Pillars.—As in the case of shaft pillars, so 
also with ordinary pillars, the question of size is most important, 
but this has to be considered in connection with the manner of 
workinf; them, no less than rvith the depth of the .seam from the 
surface. When, for instance, the “whole” is followed up closely 
by the “ broken,” a smaller .size will suffice than when the pillars 
have to stand some time before removal. 

The dead load or statical pressure is sometimes asserted to 
increa.se directly as the dcptli of the seam from the surface, and to 
be the product of the de|)th into the average density of the over¬ 
lying beds. A cubic foot of sandstone weighs roughly 150 lbs., of 
shale 160 lbs., of coal 82 lbs. As the strata of the Northern coal¬ 
field consist of frequent alternations of these, usually in the pro¬ 
portion of 20 sandstone and 12 shale to I coal, the average weight 
may be taken at 144 lbs. per cubic foot, or at the rate of i lb. per 
.square inch for each foot in depth from the surface. The crushing 
strain of coal has been roughly estimated to be from 2,000 to 4,000 
lbs. per square inch. Therefore at a depth of 2,000 to 4,000 feet the 
statical pressure on a coal scam is equal to its cohesive strength. 

It is very doubtful, however, whether the actual top [)ressure on 
a seam is directly proportional to the depth. Certainly in practice 
it is often easier—that is, it requires less timbering, &c.—to support 
the roof of a mine in a seam 150 fathoms deep tlian in one 30 or 40 
fathoms deep. Much depends on the nature of the strata for 2 
or 3 fathoms immediately above the scam. From the numerous 
instances hereinafter mentioned (see Chapter XI.), it may be gathered 
that in actual practice, the size of pillars is certainly not pro¬ 
portional to their depth. In deeper mines, 700 and 800 yards, 
much difficulty has been experienced from the heavy pressure, 
which in some instances has crushed brick arching, 3 to 4 feet 
thick.! The pressure seems to be relatively greater at greater depths 


* In some of the heavy colliery explosions of modem times, however, in 
which coal dust has played such an important part, the explosive force has been 
generated or propelled along the main roads of the mine irrespective of districts. 
The panel system, therefore, does not in such cases appear to have much 
localising influence. 1 

t See Fid. Inst. Trans, of Mining Engineers, vol. viii., p. 410, ijaper on the 
South St<affordshire Coal-Field, by F. G. Meachem. 
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than in shallower mines. Thus Mr Forster Brown states “ that in 
South Wales, where there was a great pre.s.sure at 2,200 feet, at half 
that, depth there was. not a corresponding pressure.” At great 
depths the difficulties of [)ill*r working will much incre.a.se. 

It has been stated as a general rule that .at the depth of 50 to 
too fathoms from the surface, pillars should be 30 by 40 yards; 
from too to 150 fathoms, 40 by 50 yards; and from 150 to 200 
fathom.s, 40 by 60 } ards, or 50 by 50, and so on. 


— *Oyds 



Fig. 68.—Pi.an oh a S(.iiiAi.r. Piiiar. 


The shape of the pillar is also important. A square pillar is 
probably the best support for the top pressure, but .as a matter of 
fact pillars arc oftener made oblong, as being easier to work off in 
the second working, the “juds” (as the successive slices whereby 
the pilhar is removed are termed) not having to reach so far as in 



Fic. 69 —Pi AN OF AN OllIONt. Pjr.LAR. 


the instance of a square pillar, or where it is nece.ssary to "jud” 
from one side of the pillar onl)-. Sec annexed illustrations. Figs. 
68 and 69. • 

ThesizNof a pillay should be such as to prevent any general 
movement ofVtrata^ either in the whole working, or at the face in 
the broken workiii”. Wben pillars arc left too small, the well- 
known results termed " creep ” and thrust ” ensue, as alre.ady 
desejiberf (page 5). 
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The relative proportions of coal wrought by the first and second 
workings—that is, by “ whole ” and “ broken ”—is of course deter¬ 
minable by the proportionate areas of excavation (bords and walls) 
and pillars. To give an instance (ser: Fig. 70). The bords are 
driven 6 yards wide, and are 50 yards long, centre to centre. The 
walls are 3 yards wide, and 30 yards long, centre to centre. The 
pillars arc said to be 30 x 50, centre to centre, but thU actual area of 


_J1_ 



Fig. 70.—Sklich ii.r.n'iUtAiiKc, I’mii-ouTioN ok Coai i.fft in Pim.ar 
(Dinicnskuii- sutoil in yards). 

coal left is equal in area to 24x47=1128 square yards. Therefore 
there is excavated in the first working an area equivalent to 372 
square yards, or 24.8 |)cr cent, of the coal is worked in the “ whole." 
In this calculation no allowance has teen made for turning the bord 
away narrow, as is often done, the first and last two yards of the 



Fig. 71.—Sketlii siiowiko Po'.iiion oi. Kirving, Nicking, anu Shot-Hoi.bs. 

bord being 3 yards wide instead of 6 yards. This leaves more 
support for the roof where the two roads cross. If great accuracy 
is desired, this would have to be taken into account in the cal¬ 
culation. 

The manner of working the coal at the^facej/as pursued by 
the coal-hewcrs, claims some attention. Where the scam is a soft 
one, and round coal is not particularly wanted—as, for instance, 
where it is made into coke, or used for making gas—the coal will be 
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•hewn down in such manner as suggests itself to the hewer as best 
fitted to .secure merely the Iarge,st possible quantity. ThoweS 

asl ") '■‘■•e wanted’ 

have o brinil'hT certain modes 

^ve to bt adopted by the hewer m order to work his place to the 

a van age, and at the same time produce the highest possible 


Fl{,. 7r. —SecIi 
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localj called k.rve or “hole” the seam across the full width 
should n “r ^■'^'“vation 

to nothing, and running generally about 3 feet into the seam 



• * ,.''7 . -y<fs - 1 ' 

riG. 73.-SKETrii S.IOEIKC K,sn,o» or .Shot.Hoil. an,, Nicking in a Ci,oa.c.Cot. 


This process is known as “ kirviiig a jud,” and is prciiaratory to 
bringipg dbwn the coal by shot-firing or by wedging. In order to 
Iwsen the b-erhanging coal at one side, and also to save shattering 
effects on thA^coal ■..•here the shot is fired, the “place" is “nicked” 
•tip one side (n I^ig. 71), the shot being placed at the other side. 
Ihe kirving and shot-hole are shown in section in Fig. 72. Fig. 75 
reptesents a “ cross-cut," ,witli one set of dotted lines showing the 
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bordways “cleat,” while the other dotted lines at right angles to 
the bordways show the headways “ cleat.” Where these • cleavage 
planes or other “backs” or “partings” in the seam rua more Qr 
less diagonally across the “])lacc,” the^nicking (N, Fig. 73) should 
be at that side of the place which forms an acute angle with these 
“backs,” and Ihc shot at the other side. The force of the shot is 
exerted along these lines, and therefore when they are running into 
the .seam from the shot-hole, more coal is likely to be brought down. 

Shot-Firing.—The process of charging and firing a shot in coal 
—in those mines where the use of gunpowder is admissible—is 
briefly this:—A hole is bored, about an inch in diameter, and of the 
same depth as the kirving; the di'bris is cleaned out with the scraper 
(see Fig. 22); the cartridge or cartridges of powder"* (prejjared before¬ 
hand at the .surface) arc put into the back of the hole ; the pricker 
(see F'ig. 23) is inserted, and the hole is then “stemmed” round the 
pricker with the “beater” (sec F'ig. 21) to the out-end of the hole. 
The “stemming” or “tamping” material is usually eidier .soft 
clay or seggar (fireclay) crushed up into a more or loss powdery 
condition, small coal being strictly prohibited by the Act of 1887 
(see General Rule 12). When the hole has been stemmed, the 
pricker is withdrawn, and either a squib or a straw' filled w'ith 
powder (in the North, termed a “ kitty ”), with a little touch paper 
attached to it, is then inserted in the hole made by the pricker. 
The deputy or hew'er then very carefully examines the “ place,” 
and parts contiguous to it, and if he discovers no gas, he 
unscrew’s his lamp, sets fire to the touch paper, again screw's his 
lamp, and adjourns to a place of safety inUil the shot ex]jlodcs. 

The procedure just described is the old-fashioned method, which 
is still followed in many .seams making little or no ga.s. If the 
mine be one where it is urilawful to unlock a lamp in the pit, other 
means of firing shots must be resorted tt), such as the heating of a 
copper wire in the flame of the safety-lam]), jrassing it through the 
gauze, and lighting U]) the squib or kitty by means of it. Better 
than this is some .safety igniter, such as Bickford's j)atcnt fuse and 
safety-lighter, which are designed to prevent the emission of either 
flame or spark, or highly heated ga.sc.s, and in w'hich the ignition 
of the fu.se is brought about by chemical, agency-^within the 
appliance after its insertion in the shot-hole. Wher^' there is any 
danger of firing gas or igniting coal dust, some safety (so-called)' 


* Bobbins of compressed powder arp now much used. 
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■ explosive ought to be used, and the shots fired by electricity with 
a lovfr or high tension fuse. 

Miss-Fires. —Under thj Mines Act of 1887, "when a hole 
has been, charged, the explosive shall not be imranimcd, and no 
hole shall be bored for a charge at a distance of less than 6 inches 
from any holcwhere the charge has missed fire ” {General Rule 12). 

A considerable time should be allowed to lajise before a miner 
lyturns to his working pi,ace, in the event of a miss-fire ; twenty or 
thirty minutes not being too long to ensure safety, unless the shots 
arc fired by a detonator and an electric battery. 

One of the conclusions in the report (recently issued) of the 
Explosives Committee of the North of England Mining Institute 
is that “ in the case of a charge of a high explosive which has 
missed fire, if a .short length of stemming (proved up to 8 inches) 
has been employed, the charge can be detonated by another 
cartridge of the c.xplpsive and additional stemming being placed in 
tlie hole in front of the original stemming.” 

This method of dealing with mi,ss-fires, though hardly to be 
recommended in fiery or dusty mines, has been carried on for 
.some time with success by Mr J. D. Kendall, in liEematite mines of 
the Whitehaven district.* Mr Kendall states in his useful paper 
that “ it is quite unnecessary to ])ut more than .3 to 6 inches of 
stemming at the most into a hole,” dynamite being the explosive 
used; and al.so that it is “ quite unnecessary to insert the cap 
(detonator) within the explosive,” but that it is ahsolutcly necessary 
that tlie shot and the cap should be in contact. 

In fiery seams, when .shot-firing c.rnnot well be abolished alto¬ 
gether, the safest system is to carry out all blasting operations when 
the men are out of the mine, by a competent person appointed for 
the purpose, commencing near the return airway, in each panel, and 
taking the shots in rotation, so that if gas should be liberated by 
the first shot, it w'oujd not have to pass the next one. It need 
hardly be added, however, that the carrying out of this system is 
in many cases inconvenient, and disadvantageous to the economical 
working of a seam. 

Sh^pf-fi^fg ought to be abolished, so far as is practicable, in 
dusty min&,,pr in scams giving off inflammable gas. Most of the 
explosions due to it In many mines, however, it can be 
•practised with as little danger as in open quarries. 

• * See Trans, Fed. In^i. of Mining Engineers,, vol. vii., p. 605. 
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Whilst dealing with the details of face work, mention may be • 
made of a method known locally in the North as “ Sump and Back 
End.” In driving places “on end,” or “headways way,” both 
in the whole or broken, after kirving, across half the place, and 
nicking up one side, a hole is drilled about the centre of the place, 
and a shot fired, which brings down that “ sump,” as it is called. 
The hewer then frequently proceeds to take out a similar sump in 
the same half of the place, thus leaving a “ back end,” which may 
be kirved bordways, and brought down altogether by one .shot in 
the right or left “ nook " as the case may be (see Fig. 74). In wide 
places driven “on face,” or bordways way, in a similar seam, 
frequently no nicking is done, but the hewer kirves the place for 
its whole width, and fires two shots—one in tlic left nook and the 
other in the centre—to bring down half the width of coal, and two 
more shots for the other half. * 


2 Sump 


/ Sump 



Fig.74.—Sketch illustrating “Sump” anu “Back End.” 


In working some of tlie coking .seams of West Durham in the 
whole, in the wide bords the kirving is sometimes made 5 feet in, 
and the first hole for the “ breaking-up ’’ shot is drilled to about 
this depth—“ shooting fast ” being allowed and there being no 
nicking, as round coal is not especially wanted. The diameter of 
such a shot-hole is usually about i inch, but the drills vary from 
f inch to 2 inches. Sometimes as much as 32 inches of powder::^ 
about I lb will be fired in this shot; but a more usual quantity is 
20 inches = about 5 lb. The back-end .shot is lighter. The length 
of shot-holes, and the amount of explosive used, vary according to 
the nature of the scam, the work required to be done, and the size 
of coal wanted. Eight oz. of powder is perhaps an avert]^charge. 

Ventilation in Panel Working.—There are several ways of “ 
ventilating panels when “going in the whole,” and those most 
frequently adopted may be briefly described:— 
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(i.) Wture tJte workings are not subject to much gas —that is, in 
pits Vhich yannot be termed fiery—the air-current is directed as 
shown in Fig. 75. 

(2.) Where the seam genfrates gas to such an extent that it is 
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Fig. 75.—Plan of VENni-Artow in Panel (Non-Gasw). 


frecjueiitly detected Jjy the lamp in the workings—in other words, 
in mines\vhich arc classed as fiery—the mode of ventilation shown 
in the next diagram, Fig. 76, is usually pur-sued. In this case, the 
return air is cau.scd to pa.ss through a regulator fixed in the place 
next to, and parallel to, the haulage road, so that the air has to 



Fig. 76^Plan of Ventilation in Panei (GassvX 


jjass through all the old workings before it reaches the regulator 
and makes its exit into the main return. 

f.^- l J^ iere the pit, or part of the pit, is very fiery, and subject 
to “biojijt’' of gas—which may continue to give off large 
volumes at l^igh pressure for a considerable time, sometimes not 
•diminishing mr ^ears- the .system of “.shething or coursing the 
air to and fro along the passages (as shown in Fig. 77) is adopted 
Th« air is said to be “ shethed,” or coursed, “ one and one," or “ twe 
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and two,’’ when it is carried along the top end of a row of pillars'’ 
and back along the bottom (Fig. 77) of the same row, Or along the 
top of one row and back again along the bottom end of a second 
row of pillars (as in Fig. 78), respectively. Where the seam in 



work is exceptional I fiery, it may be nccessar)', or at any rale 
desirable, to course the air “ one and one,” but it will be .seldom 
that such a condition of mine will exist as to render this impera¬ 
tive, and usually in ficiy mines it will suffice to course the air every 
three or four pillars. 



Fig. 78.—Flan or VBNTii.ATinN m Panki {Vuitv l-'ihRYt 
CouKfitNc Air Two-and-Two). 

A Practical^ Example.— Where the hord% nuif walls soon 
become filled with fallen stone, or where distri<;ls are subject to* 
creep and thrust, and it is therefore desirable to work out Jhe coal 
as soon as possible, the pillars are removed soon after they have 
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•Seen formed—of, as the expression is, “the whole is followed 
up by the broken.” This manner of working is shown in the 
accompanying diagram. Fig. 79, Plate XXIV. The broken is aired 
.with the current from the ^-holc workings, and the scale on the 
doors a it._ Th^ sketch represents varied circumstances which arc 
encountered in bord and pillar working.s, as indeed in other 
methods also, and which tax the judgment and the ingenuity of the 
colliery manager. The information which it is intended to convey 
inay be conveniently expressed in the form of question and answer, 
the question being of a type commonly occurring in the examina¬ 
tions for colliery managers’ first-class certificalc.s. 

Given, then, that the .scam is 4 feet thick, and free from inter¬ 
vening bands ; that the roof and thill arc fairly good, requiring only 
ordinary timbering ; that the position of old goaves, and the issue 
of gas, arc as shown on the plan. Mark on the plan the position 
of the landings and putters’ “ flats,” and state the volume of air 
required in each spht, denoting the air currents by arrows, brick 
Stoppings* by double line.s, brattice .stoppings by single lines, doors 
thus, D ; scales thus, s ; regulators thus, R ; and air-crossings by 
an X. State also the number of hewers per shift, the tons per 
hewer j)cr da)-, and the number of deputies required, the hewing 
price per ton being is. 

The answers will be as follow.s, and as shown on P'ig. 79, Plate 
XXIV. Amount of air in splits:— 

4,000 cubic feet per min. 

6,000 ,, ,, 

5,000 „ „ 

2,000 „ „ 

1,000 „ „ 

Total ... 18,000 

Number of hewers per shift, 30; total number, 60; average 
hewers’ wage per shirt, Js., to earn which the average tons per hewer 
per shift must be 5, and the tons per day 300; number of deputies, 
3 per shift = 6 total. 

In collection with the mode of working “following up the 
whole w®>iihe broken,” attention should be given to the necessity 
of keeping ^ airway, of such dimensions as will permit it to be 
easily travellA by the officials, from the last working place in the 
• whole to the coinmencement of the broken, and from the last 
broken forking to the main return airway for the district. 
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Stopping's.—The bord-end stopping.^ are u.sually made of wood 
brattice. They keep the air on to the face. The ix;rraanent main 
stoppings alongside the rollcyway, and the “fegulator" stoppings— 
or the stoppings which direct the air pij to the regulator, and which 
are in a line with it, and are moved forward when it is advanced— 
are best constructed of stone or bricks, well plastered over with 
hair and lime to make them air-tight. 

The Position of the Regulator is an important factor in the 
practical ventilation of colliery workings. As a general rule, in 
pane! workings such as we h,ave described, it should be as near the 
face as is conveniently practicable, as by so placing it the air pres¬ 
sure on the haulage road (intake) stoppings is greater than if the 
regulator were placed on the outbye side of these stoppings. For 
the same reason it is desirable to have the return airways skirting 
the haulage (intake) road on either side, one pillar distant, .so that 
any gas issuing from the old workings may ]iass into these airways 
and be swept away by the return air into the main returns,and that 
there may be no risk of gas leaking through the stoppings on to 
the intake airway. A “ scale,” if any, is usually placed in the 
furthermost corner of the panel next the main return, so as to act 
as a drain or gas-tap to the old workings. 

Fire-damp being lighter than air, it naturally rises to the highest 
workings of a district. In mines subject to much gas, this is often 
a source of considerable inconvenience, especially if other circum¬ 
stances are such as to necessitate the workings being driven to the 
dip, In such instances it is often found desirable to have a gas-tap 
(Fig. 67, page 160)—that is, an outlet—at the highest possible point 
of the workings ; and if these arc coming back in the broken, this 
passage should be kept open up to, and for some distance into, the 
old workings, so as to act as a relief to the pressure of gas accumu¬ 
lating in them. This mode of drawing off the gas is known as 
“ ascensional ” ventilation. 

Fig. 80, Plate XXV., represents a set of two panels, both in 
course of being brought back in the broken. The diagram is taken 
from an actual colliery plan of a Durham mine, with the addition 
that the skirtings, juds, &c., are shown in detail. • 

When working in the whole, the air was conducted aU>f!^Ac face 
by means of wood brattice, which was fixed by. the d^utics to the 
prop.s. Sometimes a row of props had to be set specially for the‘ 
brattice. It ought to be kept within a few yards of the face, 
and the joints in fiery pits should be well pointed with‘!im<; or 
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cleaded ” with strips of wood, as it is astonishing what a quantity 
of air may lost and never reach the face when this is not care- 
fully.done.* A place fouled with gas may sometimes be cleared by 
■- merely pointing the bratti^ and making it air-tight. Another 
matter requiring attention is the canvas doors at the place ends, 
which force the air up the brattice. 

The workings shown in Date XXV. are in a scam of which 
the following is a section :— 


r.-et. Inch*-.. 

Top roal ... ... ... 1 6 Unworked. being inferior coal. 

Good coal ... ... 3 6 Woiked; but lunning through the 

middle ib a band of grey coal 
5 inclics thick, together with a 
* band of stone 1 incli thick, which 

arc cast back. 


“ Slippery” band, on ivhich the 
men kir\ip ... • 

Good coal, which is taken up 
after the main or middle 
part of the seam is wrought 
Bottom or steam coal 


o 1 I'lcked out and cast back. 

o 6 Worked. 

I o Worked. 


Total thickness of scam 6 7 


The scam dips I in i8 to the east, and is, at the shaft, 147 
fathoms from the surface. The roof i.s generaliy of soft sandstone ; 
but the toi) coal, being left, forms a fair support when working in 
the whole. The thill is a bed of sandstone similar in quality to 
that forming the roof The pillars are made 44 x 44 yards, centre 
and centre. The character of the coal, when going in tlie whole, is 
decidedly strong, which is a frequent characteristic of the seam in 
question. 

When a flat, or j>anel, has reached the determined distance, 
broken working is commenced at the two extremities, the pillars 
being removed on some regular plan, ai.d a proper (diagonal) line 
of advance kept, so that no pillar, or portion of a pillar, is left 
surroundeii with goaf. Neglect of tlris precaution would cause some 
of the coal to be crjished and lost. As all bords and walls have 
fallen, the pillars are skirted along the bottom end for a “ going 
•headways,” afld the pillars either judded to the rise the full breadth 
—40 yards—the ^ast jud being shortened by a lift driven so far 
along tfic top end of the pillar; or the pillar is jenkined up one 
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side, skirted along the top end, and juds driven h'alf-way dovvn, tKa 
other half of the pillar being taken off by judding from the bottom 

end. • ’ll’ 

In order to work the barrier, a skirting (a) is driven south along • 

the bottom end of the row of pillars next to be worked until it 
reaches the barrier, and so serves in the future as a place from 
which juds may be driven ; the barrier is then jenkined {b) down 
by the side, and a narrow place (r) driven into the solid through 
the barrier (provided it be of convenient width; if it be too wide, 
it is worked from both districts), and juds {d) turned away to the 
cast and west—those going westward holing into the barrier goaf, 
and those turned away to the cast being driven the required dis¬ 
tance, whatever it may be. 

In working in the broken—where the roof is composed of soft 
shale, and apt to “ come on ” or “ weight," however well timbered 
the place may be—when a pillar has been removed by judding, 
c.\cepting the last jud, it is not unusual, especially when the pillar 
happens to be the one ne.xl to the waggon way, to take off this last 
5 yards, or the width of a jud, by a series of headways lifts, that is, 
places about 5 yards wide driven in a headways direction in a 
pillar from the waggon way—for if it were attempted to take it off 
by a bordways jud, it would most certainly break down. 

When a jud docs fall, the method usually adopted of again 
reaching the face is seldom that of ridding out the fallen jud, as the 
cost of so doing would far exceed that of the lost timber and rails. 
It would be “dead w(jrk," no coals being obtained in the opeiation, 
besides the loss caused by having to send out stones in the tubs, 
instead of coals, if the stones could not be stowed in the workings. 
But a narrow place is turned away, and the fallfu jud skirted or 
jenkined, as the case may be, “loose at an end, until the termina¬ 
tion of the fallen jud is reached, when a “siding-over” is driven 5 
yards across the face, and the jud continued. 

The following is a list of the yard prices pjiid at this pit 


Winning headways 2 
Walls, N. & S. 2 
Winning headways 3 
Walls, N. & S. 3 
Bords 2 

Do. 

Boring . . 


Whoi.k Work. 
y.ards wide 


j. d. 

1 10 per yard. 

> 9 ■ 

’13 .. 

o* 0 , „ 

1,4 

o 10 „ _ 

o 10 for 10 yards. , 


3 
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Broken Working. 


HaJf pillnr \v.'ills’2 yards wide . 

• Do.* do. 3 • . 

Skirtings 2 „ l‘loose at an end’’ 

Jenkins... 2 „ ‘^fast at both sides” 

Do. loo.se at an end” 

Removing stooks . 


s. 

o 

o 

o 

o 

o 

o 


d. 

\ I per yard. 

7 

9 

7 „ 

10 per stook. 


The score price for hewin;^ in the ivhole w.is 12s. 6d. for 21 tubs 
of*l 1 cwts. each = 13d. per ton. The broken price was 9s. 5d. = gjd. 
per ton. 

In working the bariicr dividing the two districts, a communica¬ 
tion is effected between tliein, so that the question arises—Which 
way will thf return air of either district take? Will it pull from 
the 6rst to the second, or vice vemi? If no definite precautions 
are taken to keep it in one direction, it might, if there were heavy 
falls, or obslructions of any kind, in the returns of No. I flat, pull 
from this district to No. 2 district, carrying the gas with it from the 
goaf edge if there were a low barometer, and so foul all the work¬ 
ings in No. 2 flat which it passed. In order to avoid thi.s, the 
following stc|)s will suffice:—Put two* regulating doors, R K, in the 
intake of No. i flat, the area of which let us suppose to be 7 square 
feet each, the regulator in the north side return being 10 square 
feet area, so as not to materially check the efflu.x of the return air. 
The regulating doors on the intake of No. 1 district will act as a 
check on the air passing through the a|)crturcs at a high velocity, 
and against a corrcs|tonding resistance, but in the north .side 
return there is less resistance and an easj- road. Now, as there is 
no obstruction offered to the intake air of No. 2 district, there will 
be a considerable volume passing in it more than in No. I flat; 
and as the regulator in the north return of No. i is capable of pa.ss- 
ing a much greater volume of air than wotikl be supplied to it from 
No. I alone, a portion of the air from No. 3 will pass through the 
barrier, and dinvn tlTe north side return of No. i, through the 
regulator there and into the main return, and may always be 
depended upon keeping to this road. 

In fixing the regulators in No. I intake, the better way is to 
make a separate place for them from off the waggon way, as repre¬ 
sented at R R, in Fig. 81, so that they may be clear of the constant 

. ..._ « -------- 

Two, because wlien one is open for the passage of men or tubs, the second 
,st»B acts a^ a check. 
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traffic of the waggon way, on wfiich two “fastf’* doors, D D, would 
have to be fixed. 

Old Manner of Winning and. Working Pillars.—We are. 
often inclined, in con.sidcring the mining methods adopted by our 
forefathers, to blame them for their 
shortsightedness in working on what 
seem to us such wasteful and ruinous 
systems; but when we bear in mind 
Fig. OP Rii(.uL*Ti»i. what were the actual conditions of tlie 

Intake Airt. 

primitive state of coal-mining, including 
the want of any form of safety-lamp, the impossibility of securing 
good ventilation with the simjilc appliances and limited c.xperience 
then available, and the like hindrances, wc are bound to admit that 
they did fairly well under the circumstances. 

Fig.s. 82 and 83 illustrate some of the early methods of laying 
out pillars. The pillars were left very small, in order that as large 




Fig. 83. Fig. 83. 

DiACKAMS ItLUSTRATING OLD PlLLARS. 

a percentage of coal as possible might be obtained .in winning 
out the pillars, which were then abandoned. The pillars were 
15 yards long; the walls 2 yards wide; the,bords being turned 
away out of the headways 3 yards wide, and gradually widened 
out until at the middle of the pillar, where the" coal left between 
was very thin—in fact the bords often holed into eath other 
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■(see Fig. 82). xfil bord.s were then narrowed in as they approached 
the walj, and holca 3 yards wide as at the other end, and so pro¬ 
tected the-headways course. In some cases the pillars were 20 
^yards long, and 5 or 6 y|i‘d.s wide, and driven straight. The 
pillars SQ formed were abandoned, an enormous quantity of 
coal, amounting sometimes to 35 per cent, being thus sacrificed. 
Sometimes a system of reducing the pillars was adopted, and in 
cases where pillars had been left 13 by 9 yards and 23 by 8 yards. 
Of in some other sufficiently large dinrensions, they are known to 
h.ave been partially removed by driving a wide place through the 
middle of the pillars, or by driving a place at the top and bottom 
(see Fig. 83). 

As already exidaincd in Chapter I., when pits got deeper, 
this mode df working could not be carried on to any great extent 
without producing the serious consequences of creep or thrust 



These were very frequent and di.saslrous in their results at the 
commencement of the present century, whole tracts of coal being 
thus entirely lost As lime progres.scd, horvever, and a greater 
amount of knowledge was gained through experience, mines were 
laid out and worked differently. 

In a district which had been worked in the whole many years 
ago, the pillars had been left 12 y.ai-ds long and 8 yards wide, in a 
seam lying at a depth of 300 yards from the surface, and dipping 
I in 18, with a thickness of 4 feet 3 inches. The thill was seggar 
(fireclay), «#id the roof was composed of 2 feet of soft blue stone 
(shale), above which was a hard “ grey metal ” (arenaceous shale). 
When removing th* pillars in this district the coal was most 
expensive anef difficult to work, the roadways requiring constant 
lowering, and the coal was very much broken. Various methods 
were trieS in working off the pillars with more or less success; but 
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as it was found naost economical to have only affew hewers in the 
district, and to keep open at one time as few roadways'as possible 
(the headways and bords which had been ’driven respectively ’2 
yards and 5 yards wide, were all clo^e fallen), the following was 
found to be the most satisfactory method of procedare. As shown 
in the illustration (Fig. S4), a skirting, A n, 2 yards wide, was driven 
from the rolleyway at four pillars or so back from the face to the far 
side of the panel, and about two pillars from the far side, a jenkin, 
C D, 2 yards wide, was driven to the goaf. A skirting, D E, 3 yards 
wide, was then driven along the goaf side to the far end of the 
second pillar, and juds were then commenced. The adjacent pillar 
was then skirted along the other end, thus leaving a larger distance 
between the skirtings, and so two pillars were brought back 
together. For timbering ordinary props were used, which were 
drawn out when each jud holed. 
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■(see Fig. 82). xfil bord.s were then narrowed in as they approached 
the walj, and holca 3 yards wide as at the other end, and so pro¬ 
tected the-headways course. In some cases the pillars were 20 
^yards long, and 5 or 6 y|i‘d.s wide, and driven straight. The 
pillars SQ formed were abandoned, an enormous quantity of 
coal, amounting sometimes to 35 per cent, being thus sacrificed. 
Sometimes a system of reducing the pillars was adopted, and in 
cases where pillars had been left 13 by 9 yards and 23 by 8 yards. 
Of in some other sufficiently large dinrensions, they are known to 
h.ave been partially removed by driving a wide place through the 
middle of the pillars, or by driving a place at the top and bottom 
(see Fig. 83). 

As already exidaincd in Chapter I., when pits got deeper, 
this mode df working could not be carried on to any great extent 
without producing the serious consequences of creep or thrust 



These were very frequent and di.saslrous in their results at the 
commencement of the present century, whole tracts of coal being 
thus entirely lost As lime progres.scd, horvever, and a greater 
amount of knowledge was gained through experience, mines were 
laid out and worked differently. 

In a district which had been worked in the whole many years 
ago, the pillars had been left 12 y.ai-ds long and 8 yards wide, in a 
seam lying at a depth of 300 yards from the surface, and dipping 
I in 18, with a thickness of 4 feet 3 inches. The thill was seggar 
(fireclay), «#id the roof was composed of 2 feet of soft blue stone 
(shale), above which was a hard “ grey metal ” (arenaceous shale). 
When removing th* pillars in this district the coal was most 
expensive anef difficult to work, the roadways requiring constant 
lowering, and the coal was very much broken. Various methods 
were trieS in working off the pillars with more or less success; but 
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of about 3 feet. When this road had Been drive* to tlie far end of 
the pillar, a “ lift,” 6 j’ards wide, was turned away nisjit .to' and 
parallel with the headways. It was found- that the coal yielded 
a larger produce of round when workc^l in a headways direction or' 
“on end.” Five of the.se 6-3'ai'd lifts completed the.pillar. 

Fig. 86 shows a system followed at Marley Hill colliery, West 
Durham district, in removing pillars in the Busty Bank seam, 
which is 144 yards deep at the shaft, and averages in section 5 feet, 
including two stone bands, 4 inches and li inches thick, about the 
middle of the scam. The pillars arc 50 yards bord by 20 yards 
wall. They are s|)lit by a sidin.g-over or half-pillar wall, C D, driven 
through the middle, and are worked off in bordways lifts, 5 yards 
wide, right and left from the split wall and from each headways 
course. 

The same sj’stem is followed at Byermoor colliery in the 
West Durham district, in working pillars 50 x 33 yards, centre and 


_J 1 . 50 '^<Ls ... ^..,1 



Fig. 86.—Mk'ihod of Wobkhng Pim-aks at Maki.m’ Hilu 


centre, in the Busty, which here varies in thickness from 4 feet 
6 inches to 9 feet, including a band of fireclay. The seam is 130 
yards deep at the shaft. 

This system is also followed at the Towncley colliery, Emma 
pit. North-west Durham, in remo\-ing pillars 20 yards square, in 
the Brockwell seam. Its depth is 168 yards, with section as 
follows:— 

Ft. * III. Ft. Is. 

Coal . o 2^ 

Band . o li 

Coal . 2 61 

2 9 + o i|= 2ft. loj in. 

In this ca.se it is not ncccs.sary to .split the pillar by a half-pillar 
wall, but the lifts can be carried up half the length of the pillar, of 
10 yards. Sometimes in getting the last lift the roof \t;ould not 
stand if the lift were driven 10 yards lyj from tlie headways, and 
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■(see Fig. 82). xfil bord.s were then narrowed in as they approached 
the walj, and holca 3 yards wide as at the other end, and so pro¬ 
tected the-headways course. In some cases the pillars were 20 
^yards long, and 5 or 6 y|i‘d.s wide, and driven straight. The 
pillars SQ formed were abandoned, an enormous quantity of 
coal, amounting sometimes to 35 per cent, being thus sacrificed. 
Sometimes a system of reducing the pillars was adopted, and in 
cases where pillars had been left 13 by 9 yards and 23 by 8 yards. 
Of in some other sufficiently large dinrensions, they are known to 
h.ave been partially removed by driving a wide place through the 
middle of the pillars, or by driving a place at the top and bottom 
(see Fig. 83). 

As already exidaincd in Chapter I., when pits got deeper, 
this mode df working could not be carried on to any great extent 
without producing the serious consequences of creep or thrust 



These were very frequent and di.saslrous in their results at the 
commencement of the present century, whole tracts of coal being 
thus entirely lost As lime progres.scd, horvever, and a greater 
amount of knowledge was gained through experience, mines were 
laid out and worked differently. 

In a district which had been worked in the whole many years 
ago, the pillars had been left 12 y.ai-ds long and 8 yards wide, in a 
seam lying at a depth of 300 yards from the surface, and dipping 
I in 18, with a thickness of 4 feet 3 inches. The thill was seggar 
(fireclay), «#id the roof was composed of 2 feet of soft blue stone 
(shale), above which was a hard “ grey metal ” (arenaceous shale). 
When removing th* pillars in this district the coal was most 
expensive anef difficult to work, the roadways requiring constant 
lowering, and the coal was very much broken. Various methods 
were trieS in working off the pillars with more or less success; but 
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then made, and the full width of face, 12 yard*, E, is lifted offfo 
the, headways. The remaining blocks, F, F,,'are brought- back 
together. Formerly these pillars were worked by' jlriving one 
jenkin up the centre for 24 yards, ^f'ding-over right and left an4. 
taking the end off, and then bringing*back the two wings together. 
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Fic. 8S.— Method op Wouking Pii.i.ars at Oi.d I’oniop. 


This was abandoned on account of tlie expense of timbering, 
thougli the coal was successfully got; and the present method, as 
above described, was adoj)ted in preference. 

The following plan was adopted at Killingworth colliery. 



Fig. 80.—Method ok Working Pillars at Kili.ingwomth. 


Northumberland, in working a district of pillars in the High Main 
seam, where it lay at a considerable inclination—about i in 6. 
The seam is 226 yards deep at the shaft, and was in this district 
6 to 8 feet in section of excellent coal, being the lame seam as that 
which used to be worked at the old Wallsend colliery, on the 
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•bank of the T^ne, and of t|ie quality which has made Wallsend so " 
famous amongst ‘house coals in the London market The pillafs 
were 20 jra'rds bofd by 12 yards wall. The old bords and head¬ 
ways were generally fallen, f Fig. 89 shows the method of working, 
the arrows denoting the disection in which the lifts were worked. 
A skirtirfg, A I)' was driven by the side of the old headways up the 
rise of the seam (leaving a thin shell of coal on here and there, 
sufficient to prevent the fallen stone from running in), to the 
extremity of the area to be worked. This skirting was well 
timbered, and laid with double way to be used as a “ dilly.” (A 
dilly is the local term for a .self-acting incline worked with a light 
chain running round a small sheave, which is tethered by a short 
length of strong chain to a stout prop placed at the top of the 
incline. This sheave can be readily moved, so tliat there is little 
difficulty in lengthening or shortening the incline. Formerly a 
hemp rope and a counterbalance weight were used, but a chain in 
place of the hemp rope, and a full tub in place of the weight, are 
a decided impiovAnent. It is usually run with one full and one 
empty tub at a time, and the lad at the top controls the speed by 
placing an iron “ sprag ” between the spokes of the sheave.) The 
dilly having been made, places were turned away, and driven 
6 yards wide in the farthest up pillar, right and left from the dilly. 
These places were continued through two or sometimes three 
pillars, and then the remaining 6 yards were brought back towards 
the dilly. As a rule a dilly was made next every fourth headways 
course, and 16 pillars worked to each. 

At another part of the High Main seam workings at Killing- 
worth colliery, some 2 miles distant from the former, the seam 

was lying nearly level, and the section was:— 

• 

Ft. In. Ft. In. 

Top coal ... . 06... 

Stone. o I 

Bottom coal. 4 5 ... 

4 II + o 1*5 ft. 

The top jtone was very bad, being loose and rubbly, with no sound 
parting for some way up. The pillars were made 30 yards bord by 
18 yards wall (sej Fig. 90). A skirting having been made by tlM 
, side of the headways, two Jenkins, each 5 yards wide (A and B, in 
Fig. go), were Set away, and driven simultaneously up the 1 ^ 1 ' 
length* of the pillar. The more quickly a pillar can be rerooyed; 
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the better, especially when the top stone is troublesome. The 
farthest inbye of the two jenkins was then “ dilawn ”—that is, the 
rails, and as much of the timber as possible, tSrere removed—and 
allowed to fall, thus relieving the pr^sure,'the other jenkin being 
kept open to form the road out for thejrest of the pillar. This was,' 
if possible, brought back in one lift to the headw’ays. "As a rule, 
however, the top stone was too bad to admit of this being done, 
and in this case a lift, C, would be taken lo yards up, or as far as the 
stone would allow, and then D would be worked off. A siding-over, 
0 P, would then be made about the middle of the remaining block of 
coal in order to shorten the length of lifts, and these would be got 
in the direction shown by the arrows, E and F being first removed, 
and then G and n. 


^ l>---. 





Fig. 90.—Another Method or Working Pillars at Killingworth. 


A large area of the High Main seam in the neighbourhood of 
the Ninety-fathom * dyke, towards which the seam dipped heavily, 
was successfully and economically worked as follows :—Headways 
were driven up the full rise of the seam, at intervals of 33 yards 
apart, to the extremity of the district, a length of about 250 yards. 
Holings between them were made every 50 yards. After the 
headways had been driven to the extremity tl>2 pillars were brought 
back, being worked in bordways lifts right and left from each 
headways course, and driven half way up the pillar. The headways 
were driven “ under the top,” and used as self-acting inclines. 


* One of the principal geological dislocations of the coalfield—a down- 
mrow north—often much exceeding 180 yards, and running froth the sea-coast^ 
at Cullercoats westward by Gosfortli and Denton to Greenside and Whitton- 
stall. t 
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.* A similar plan was very successfully carried out in working the 
Main *0081 seam at Houghton colliery, County Durham. The 
section of .seam averaged 7 feet of coal. A large area of it was 
.Jaid out in blocks 100 x 80 jiards, by narrow places, 2 yards wide, 
driven to the boundary, with holing.s between them for ventilation 
at intervals of too yards. The seam made a good deal of gas, and 
the narrow places were bratticed by a plank brattice well pointed 
with lime. The bounrlary having been reached, the blocks of coal 
were worked back in one face bordways on the longwall principle, 
three rows of props being kept next the face. The working cost 
of underground labour and screening was below 2s. a ton. 

A seam of tender coal known as the Three Quarter—2 feet 
2 inches in thickness, at a depth of 70 yards, with a hard roof and 
floor—is being worked as follows :—The pillars are made 24 yards 



Pig. 91.—Method op Working Pili.ars at Garfspield. 


square, and the first working followed up closely by their removal. 
The headways are driven 3 yards wide, in order to make room for 
the stowing of the bottom stone, which is taken up for a width of 
I yard to make height for the “ way," the remaining 2 yards being 
filled with the bottom stone. In working the pillar, a jenkin (A B, 
see Fig. 91) is driven half way down the centre of the pillar, then 
sidings-over, B c, B D, \o the bord at each side, and then the rest of 
the coal is got in bordways lifts to the sidings-over, and the head¬ 
ways. The “ way ” on the headways is thus utilised in working the 
pillar, and «o ridding of fallen stone is required in order to get at the 
pillar. The hewing price in the whole is 1 s. 2d. a ton, which include 
the cost of taking up bottom stone to make height for the tub; in 
Jthe broken it is is. id. a ton. 

II. At Depths from 300 to 600 yards from Surface. —At 
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Castle Eden colliery (now closed), in .the East Caast district of 4411; 
county of Durham, pillars 33 yards by 22 yards,, in the Low 
Main seam, were worked on the method of fcordways lifts. The 
seam was 3 feet in section where thu# worked, though it was’ much 
thicker than this in other districts of Che coliiery. The roof was a 
•Strong “post” or sandstone, which stood well. Depth,’ 300 yards. 
The two first lifts in the pillar were made 8 yards wide, leaving 6 
yards for the last one, and they were carried up the half pillar or 
16J yards. The way was laid up the middle of each lift, chocks 
being built on each side at intervals of 3 feet apart. These wtre 
subsequently removed without much difficulty, as the top stone 


J 


1 



Fig. 92.—Method op Working Pillars at Morton. 


frequently did not fall for some time after they had been drawn. 
Sometimes these pillars were worked by driving a jenkin by the 
side of the old bord where it was fallen, and removing the remainder 
of the pillar in headways lifts, as little or no'difference was found in 
working them, whether this way or bordways. 

The plan of bordways lifts is adopted at Silksworth colliery 
(East Coast district, Co. Durham) in working the Maudlin and 
Hutton seams; the former lying at a depth of 536 yards at the 
shaft, S feet 9 inches in section, and the latter at 580 yards, 4 feet 
6 inches in section. 

Fig. 92 shows a method followed at Murton dolliety, in the same 
district, in working pillars 44 yards square in the Hutton seam. 
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•l)epth at the shhft 490 yards, with a section of good coal 3 feet 16 
inches, and jxitton^.coal 10 Inches, which is removed to make height. 
Bord,ways and headways lifts are driven simultaneously. No narrow 
•work is required, and the sqifei c shape of the pillar—the best shape 
for resisting pressure—is retJined, whilst it is being reduced in size. 

The following example is taken from the Main Coal .seam at 
Eppleton collierj', in the county of Durham, Ij ing at a depth of 
346 yards from the surface .at the sluift, and having the following - 
s(j:tion 

Ft. III. Ft. In. 

Top coal unworketl . ... i 6 

Good coal worked . 4 4 

Bottom coal „ . o 9 

5 I F I 6=6 ft. 7 in. 



Hetkdviay $ Count 


Fig. 93.—The Ti.mberino of a Juu. 

The pillars had been (pid out 44 by 33 yards, centre and centre, the 
headways driven 2 yards and the bords 5 yards wide. It was not 
found necessary to skirt the headways, as there was only the top 
coal fallen, the roof being a strong grey metal (arenaceous shale), 
and the tffill also .strong. The wide bords, however, fell, .so that 
these were jenkined* (loose) for a going bord, the headways 
being ridded out. The juds were driven to the rise the width of 
Ihe pillar from out of each headways, the timbering being carried 
out as sbowm in Fig. 93. The juds were driven 5 yards wide, and 
Kt.il. ...Jft. r.a]r Inert S', hrr A inches, were sct 6 feet from the 
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coal side, and 4 feet 6 inches apart.. The main«v'ay was timbered 
where necessary with props and planks, as shpwn iii; the sketch; 
the space between the chocks and the loose .side of the jiid wa,s also 
timbered with props and planks, but these were drawn out every 
night, three rows being alwaj-s Icft^'iicxt the face, and the roof 
allowed to fall behind them. 

Ihis system has been adopted wherever possible, as a great 
Sta\ ing in timber is the result, the props being reco\'cred and not 
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itanding until broken, or stowed up, as is often the ca,se. The 
:hocks arc drawn when the jud holc.s—that is, is driven its full 
listance. The pillars are of good size for .satisfactory working, 
delding a good percentage of round coal—viz., about 60 per cent. 
The timbering is carried out by deputies, who build the chocks and 
liter any timber which is set by the hewer ii; required. In the 
ibsence of the deputies, the hewer himself sets it if wanlpd. The 
)ack timber, or timber between the chqcks and the loose side of 
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tlie jud, is drawn Uy two timber drawers, who are sent into each pit 
at night for. the purpose, and who draw all the broken districts in 
the,pit. ' . 

The .seam from which thc*lwo following examples are taken is 
the Hutton, an ^average section at the pit under consideration 
being— 

I''t. In. 

Good coal . 3 o 

Bottom coid. o 3 

* Splint coal. o 3 


Total . 3 _ 1 


The roof con.sisls of .shale, varyi iig up to 4 feet in thickne.ss, ant 
above this issa bed of strong white sandstone. The thill is a bed o 
seggar or fireclay, about 21 inches thick, of excellent quality for 
manufacture. The .seam at the shaft is 346 yards from the surface, 
and dips ca.st at the rate of about i in 20, and at the district from 
which the* first example is taken the depth would be about 45 ° 
yards. 

As shown in Fig. 94, the pillars arc 66 yards by 33 yard.s from 
centre to centre, and the longer length (06 yards) is in the headways 
direction—that is, north and south, contrary to the usual way. 
The walks (north and south) were driven 5 yards wide, and the 
bords (east and west) 3 yards wide. The ordinary method was thus 
exactly reversed. The roof in this part of the pit was very bad, 
and when working in the whole it was exceedingly difficult to 
keep it supported with timber until the holings were made. When 
a holing had been effected, it was found much cheaper to draw the 
timber all out afld allow the roof to fall freely, and then drive 
another “ fast ” place alongside, leaving 6 feet of coal next to the 
drawn-out place. This second place was driven 2 yards wide. 

When this district was “ going in the whole,” it was at the same 
time "followed up with the broken” on the west side. This is 
designated the " Old Broken ” on the plan, Fig. 94 * distinguish it 
from the new goaf. 

The method of working off the pillars is this :—A skirting (see 
Figs. 94 and 95) is turned off the waggon way, and is driven 
(fast) alongside the old walls to the south of the row of pillars, four 
in number, to be romoved. This skirting is driven 2 yards wide, 
and about 6 •fcc^ of coal is left between it and the old walls. 
Jenkins J yards in width are driven from out of the skirting up by 
the side of the old bords, the remaining portion of the pillar being 
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“ judded ” off to the west. In order to secure thcproper ventilation 
of the workings, a back or return skirting is^ driven z yards in 
width, communications (or “ stentons ”) beirtg made between it ajid 
the intake skirting. In driving this .skirting the bottom has to b(' - 
taken up, and “places,” 5 yards in Width, are driven from the 



skirting into the solid, for the stowage of the' seggar taken up by 
the bottom cutters to make height. Sometifties when the roof 
stands badly, a second jenkin is driven, the firstis drawn out and* 
allowed to fall, relieving the pressure on the second. The juds ate 
driven for 27 yards or so to the west, the original breadth of the 
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t>i1lars being 33 yards; but iS yards must be deducted for the^ 
breadtH 0/ the jenkir. The last three juds or so are shortened by 
means-of a headways lift-driven up the west side of the pillar. All 
^Ifts and juds are driven 5 yards wide, and no stooks are left, owing 
to the difficulty experienced m working them off when the jud is 
drawn. 

As regards the ventilation of the workings—which is very im¬ 
portant, as the seam makes much gas—it will be be.st to give two 
examples: one to demonstrate the manner in which the air is con¬ 
ducted before the completion of driving of the back and other 
skirting, and the other to indicate the course of the air after the.se 
skirtings are driven. 

Supposing then, that the intake skirting has not as yet holed 
into the " old broken,” but has only been driven three and a half 
pillars along, and several juds have been taken off the north end of 
the fourth pillar—that is, the pillar next to the “ old broken ’’—and 
that the back skirting Jias also not yet holed into the goaf; the air 
would, in this case, be forced along the intake skirting and up the . 
jenkins ventilating the juds, and thence into the goaf, travelling 
along the last or old back skirting, which will not yet have fallen 
close, and will pass dowm the return bord over the intake skirting,. 
at which place a temporary wood crossing is built,.and into the 
main return. But if, on the other hand, the skirtings have holed 
into the “ old broken,” the air will pass along the intake skirting, up 
the jenkins (ventilating the juds), along the edge of the goaf, and 
down by the side of the “ old broken ” into the back skirting, and 
thence into the main return of the district. 

As already stated, opposite every jenkin there is a communi¬ 
cation between the*wo skirtings, through which the air is prevented 
from passing by brattice stoppings, with manholes covered with 
canvas flaps. At a future date,, when the pillars are worked off so 
.far, these will in succession form a road for the return air into the 
back skirting. • 

This system of pillar working and of ventilation was found neces¬ 
sary, owing to the quantity of gas evolved from the goaf, and owing 
also to the effects of creep and bad roof. As it is, there is a con¬ 
siderable amount of “lowering" necessary, owing to the constant 
lifting of the bottom. Before the flat was ventilated as described 
; above, the gas used td be frequently detected on the tramway, and 
inconsiderable volume too. 

' Fig. 9&represents the barrier workings in this district, or rather 
the working of the barrier avhich separates this district from the 
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adjoining one. The operation.s may be thu.s‘described. A fast 
skirting («) is driven from the tramway towards that.-portion of the 
barrier which it i.s desired to remove. On reaching -the barrier a 
"fast” skirting {/>) is driven north and south for about 30 yards 
each way. From the north end of'die skirtings “fast” jenkin (c) 
is driven east by the edge of the barrier goaf—that is, that portion 
of the barrier already worked. From the south end of the skirting 
another place (A) is similarly driven through the solid coal. From 
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the far ends of both these places so driven, a lift (e) is turned away, 
and driven 5 yards wide. These lifts hole half-way, and form a 
road for the air, the timber being drawn out as .soon as^a holing has 
been effected. The rest of the coal is taken out by juds, as shown 
in the illustration. It will be also observed"on referring to Fig. 96, 
that there is a back skirting driven from the main jeturn (east si^e 
of district), and communicating with a jenkin <driven loose by the 
side of the old headways bord. The use of this back sWrting has 
been already described. The dimensrions of the various roads, 
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pBlars, &c., are shown in the, illustration. The remarks as to the 
necessity of the above mode of working off the barrier, which were 
made at the.close of lhe_description of the removal of tire pillars in 
this district, are applicable here also. 

The total quantity of coal* produced per annum in the whole of 
the district "referred to averaged about 10,712 tons, the percentage 
of round coal being 47.38. This is a fair result for the Hutton 
seam in that part of the Northern coalfield. Subjoined are the 
costs per ton for the various kinds of labour and other outgoings 
(DdCember 1885):— 


t. d. 


Hewing 10,712 tons of coal . 

I 

5.23 per ton. 

Deputy work . 

0 

3-45 » 

Ridding . 

(Rfdders and chockmen di*aw all juds.) 

0 

171 

Bottom cutting . . 

0 

2-74 „ 

Timber . 

0 

2.O1 „ 

• • Cost per ton 

2 

3-74 „ 


The number of cubic feet of air entering the district per minute 
was about 6,600. 

Fig. 97 represents in detail the manner in which largo pillars, 
66 X 44 yards in the Main Coal, are c.xtracted when the character 
of the roof of the seam does not allow of much length of jud being 
driven. The pillars might be worked off by headways lifts being 
driven the full width; but the quality of the coal so produced 
would be inferior to that produced by working bordways way. The 
pillars are skirted along the bottom end, and the pillar to be worked 
jenkined up its full length, and a skirting driven along its top end, 
the pillar being ju’dded from this skirting for a distance of about 
22 yards. The two last juds are driven up instead of down, a 
narrow place being set into the solid about 20 yards from the top 
end of &e pillar, and driven 10 yards—the width of the two juds. 
A skirting is driven (louse) alongside the fallen juds, and the same 
course of operations pursued until the pillar is entirely removed. 
All jenkins and skirtings are, of course, driven narrow. The Main 
Coal in this jjistrict is the same, or nearly the same, in section as 
that given at page 185. The top coal is not worked, but allowed to 
stand in order to form* a roof, the stone above being, as already 
* stjted, of a very .broken nature. 

Recapitulation. —To sum up the question of working-off pillars, 
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of advance should* be maintained in working tlie broken, its direc¬ 
tion being governed by the course of the coal facings and of the lines 
of ffactufe ii) the top stone. In many cases a line forming an angle 
of 45°, or thereabouts, with the headways courses is found to answer 
best When a few pillars art allowed to fall behind, so as to be¬ 
come nearly surrounded with goaf, the coal becomes crushed, and 
it may be found impossible to work them. Much good coal has 
been lost in this way. 

(3.) As soon as commenced, the more quickly a pillar can be 
woiTced off, the better. 

(4) Narrow work should be avoided as much as possible. 

(5.) The system of working should allow, if possible, of most of 
the timber being drawn, so tliat it can be used again. 

The following e.xtract, from a report by the late Me.ssrs Nicholas 
Wood and George Hunter, dated 8th July i8.<|,o, relative to pillar 
working at Thornlcy colliery, in South-east Durham, may be 
interesting;—They were asked what they considered “the best 
method of'working pillars in the Five-quarter scam with reference 
to {a) the expense, (/)) the production of the greatest quantity of 
round coals, and (r) the security of the mine both with regard to 
water and inflammable gas.” The Five-quarter scam lies at a 
depth of 168 yards, and above it, and next the surface, are 64 yards 
of magnesian limestone and sand of the Permian formation, con¬ 
taining large feeders of water. Their reply was: “ We consider the 
best method of working the e.xisting pillars with reference to the 
expense, and also to the production of the greatest quantity of 
round coals, to be to take the narrow bords [size of pillars not 
given—probably narrow] as mothergates (rolleyways), and to drive 
headways 2 yards jvide across the walls at intervals of every three 
pillars apart, thus leaving a pillar-and-a-half of coal on each side to 
be taken to each headways. Then to drive a jenkin 2 yards wide, 
wherever practicable, on the one side of the wall or pillar, and 
where not so, up the middle of the wall, working the remaining 
'part of the pillar back tSwards the headways in the usual manner, 
-or in that manner which, by experience, shall be found most 
advantageous. This plan of working the pillars will, we apprehend, 
have the effect of bringing down the sand-feeders of water—at lerist 
we are of opinion that such an event must be calculated upon and 
provided for; but as v^e consider that the best mode of working the 
whole mine involved this effect, it did not appear to us necessary to 
provide gainst it*in determining the best method of working 
existing pillars. With re.spect to the security of the mine as regards 
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inflammable gas, the mode of working which we have recommendejl 
will afford adequate means of ventilation, so far as practicable in 
pillar working; but the practicability or propriety of working the 
coal with candles or lamps can only be determined by experience.”. 

Another question they were asked was: “ Do you consider the 
present mode of working the Five-quarter seam the best and most 
economical method with reference to the future as well as the 
present cost; or what alterations and modifications do you 
recommend to be adopted ? ” They replied : “ We do not consider 
the present mode of working the Five-quarter seam the best or most 
economical method, either with reference to the present or future 
cost. We think a simultaneous working of the whole coal and 
pillars the best and most economical mode, considering the nature 
of the roof and other circumstances regarding the seam; the 
working of the pillars to follow the working of the whole coal as 
nearly as possible, so that there may never be more than two 
headways in operation at once.” 

The system of following up the whole Vith the broken has 
much to recommend it. When the pillars can be removed before 
the walls have fallen, the expense of opening out afre.sh, ridding, 
.setting timber, and laying way is saved. The workings, too, are 
concentrated, and the cost of putting and driving thereby reduced. 
There is less length of road to be examined and kept good, and less 
distance for the air to travel. On the other hand, in a .seam which 
makes gas, the quantity of gas to be dealt with at one time will be 
increased by working the pillars immediately behind the whole, and 
if the top stone does not fall readily there will be the danger of 
having a large gasometer, close to the whole workings. Working 
away pillars may bring down a feeder of water,^\vhich may drown 
the whole workings if they are close at hand. Great pressure may 
also be thrown on the pillars which must be left to support the 
main roads, and these may be affected. When, however, the top 
stone falls readily, so as to speedily fill up the goaf, the best plan, 
certainly, appears to be to follow up the ‘whole with the broken. 
Care should be taken that the goaf thus formed does not prevent 
the readiest access to districts to be worked in the future. The 
operations of some collieries are seriously hampered fey the incon¬ 
siderate way in which goaf has been former^ in the past. 

It is usual in bord and pillar workings to jnake the bord longer 
than the wall, the walls being originally communications between 
the bords simply for the purpose of ventilatidn (see Chapter I.). 
The advantage of this is, however, doubtful. At some collieries the 
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^lls are made Icnger than the bords. For instance, at a colHety 
in West Di^rham the walls are driven 30 yards in length and the 
bords 20 yards, and the pillars are worked in bordways lifts driven 
JO yards up at each side of every headways course, as shown in 
Fig. 98. It is claimed that l 4 ie coal is thus worked more cheaply, 


Jl_([ 
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because a farscr proportion of it is yot at broken price, and also 
the length of lifts in removing tlie pillars is only lo yards; and 
the coal is, therefore, better got, tind less timber is used than 
would be the case if the bords, and therefore the lifts, were longer. 
The following calculation makes this clear:— 

Fio. q8 . 

Coal got in first or n hole working. 

Itord 2’ y,ards x 5 yards= 110 square yards. 

Wail 30 „ X 2 „ = fio „ 


J70 „ 

78 per cent, of the scam is put into pillars by this method. 


Fit;. 99. 

Coal got in first w'orking. 

Bord 32 ySrds x 5 yards = 160 square yards. 
Wall 20 „ X 2 „ = 40 „ 


200 „ 

75 per cqpt. of the scam is put into pillars. 

, Three per c®it. more of the seam is got in pillars by the first of 
these two methods * but, on the other hand, there is in that method 
more yard price to pay, namely, lo yards at (say) is. 4d = 13s. 4d. 
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200square yards—170 square yards =,30 square yards; and estima’t- 
ing the seam to be 3 feet thick, and to weigh 19 cwt. per.cubic yard, 
this gives 28 tons more coal got per pillar ip the broken, working by 
the first method than by the second: 28 tons at say 2d. per ton 
(assuming broken price to be 2d. pcS' ton less than whole)=43. 8d. 
There does not seem to be any saving in cost of working, assuming 
that the top stone is such as to allow the lifts to be driven up a 
di.stance of 15 yards. The shorter lift is certainly an advantage in- 
favour of the first method. 

A previous instance similar to this has been given on page "186 
(Fig. 94), where, in working the Hutton seam at Hetton colliery, 
the places driven north and south (or walls) were made 66 yards 
long by 5 yards wide, and the places driven east and west (or bords) 
33 yards long by 3 yards wide. Here the alteration m the widths 
of the places driven will affect the calculation in favour of the 
change. 
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WORKING BY LONGWALL. 

Longwall is said to have been first practised in this country in 
Shropshire some three centuries ago, and to have been suggested 
by the method of working metalliferous lodes. 

Mr G. C. Grecnwcll, the well-known author of a treatise on 
Coal-Mining, first published so long ago as 1852, pointed out in 
a paper “£)n the Working of Thin Seams of Coal, &c.,”* which he 
read in the year 1856, that in some of the “ more highly favoured 
coal districts of this county (Northumberland) seams of 2j feet 
and more were considered unworkable to a profit, and were left 
untouched in consequence”; but he reminded his hearers that the 
day would come when “these seams will be of greater consequence 
than the thick ones ”: and it may be said, without fear of contra¬ 
diction, that Mr Grecnwcll has lived to sec that day. That these 
thin, hard seams are now being worked to advantage, is largely due 
to the adoption of the longwall system of working. 

The longwall system proper is that practised in Derbyshire, 
Notts, Yorkshire, and the Midland coalfields generally, where, after 
pillars of coal ha^e been left for the protection of the shafts, the 
whole of the seam is removed in every direction from the shafts, 
roads being kept through the goaf. Sometimes the roads are first 
driven in the coal to the boundary, and then the longwall face 
brought back towards the shaft. The drawback to this is that time 
and money are required for driving the narrow places, before any 
profitable output of coal can be secured. Under certain circum¬ 
stances, hoyever, such as a liability to gob (or goaf) fires, this 
longwall “retreating,” as it is sometimes called, well repays the 
preliminaiy outlay. 

,^,Tr ^ ™~..r , 

* Transactions of J^orth of Engiand Institute of Mining Engineers^ vol 
p. 193 - 
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In ordinary longwall, the face m^y be carried forward in orte 
long continuous line, sometimes a mile or more in length s or it 
may be "stepped,” in widths of lO to 40 yards ‘or thereabouts, each 
width being 4 to 6 yards in advance of the adjacent one. The. 
tub-way is sometimes laid along the fnce, and the tubs thus taken 
along the face to be filled with the fallen coal; or sometimes the 
coal is filled into the tub standing in the gateway. This depends 
mainly on the thickne.ss of the seam. The distance between the 
roads or gateways varies considerably, being from 10 to lOO yards, 
the narrower intervals being necessary in thin seams, where there is 
not height for the tub in the face, and where the coal must therefore 
be brought along the face to the tub in the gateway. 

In the Northern coalfield, besides true longwall, a modified 
system is practi.sed—a combination of pillar working and longwall. 
Roads are driven in the coal, and subsequently maintained as gate¬ 
ways through the goaf, at intervals of 30 or 40 yards, and the coal 
between them is removed by “ lifts ” or “ juds ” driven about 6 to 12 
yards wide to the right and left of each road, the lift being driven 
half the distance between the roads—that is, 15 or 20 yards, or 
otherwise, as the case may be. Sometimes these lifts are all 
driven in one direction the whole distance from one gateway to 
another. 

In Northumberland and Durham, longwall working is chiefly 
practised in thin scams, where there is not height for the ordinary coal 
tub to be taken along the face. This necessitates the gateways being 
made at such intervals, usually 10 or 12 yards, as will enable the 
hewers to fill their coals into the tub standing in the gateway ; or 
else special tubs have to be made of such a height as to enable them 
to be taken along the face, which is not often done; or a small tram 
has to be used to bring the coals along the face to the gateway, 
where they are "teemed” into the tub. This last alternative has 
been tried in one or two instance.s, but abandoned. The two latter 
alternatives admit of longer intervals—30 or 40 yards—between the 
gateways, and a consequent saving of two-thirds or three-fourths of 
the stone-work. The arrangement, however, most generally adopted 
is to make the gateways at intervals of 10 yards, allowing two 
hewers in each shift to each gateway, with crossgates at intervals 
of 30 or 40 yards, packwalls 5 to 7 feet thick being built at each 
side of every gateway. It entails a large amount of stone-cutting 
and pillaring, and the extra cost of this as compared with bord and 
pillar working will, as a rule, counterbalance the reduction in the 
hewing price; but under favourable circumstances it gives a larger 
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proportion of round coal, and, has the balance of advantages in its 
favour. . • 

.The ‘artangemint pf labour is the same as that customary at 
•Qollieries in the district. The hewer kirves, gets, and fills the coals 
into the tub, which the putter takes to the “flat.” The stone- 
'cutting and pillaring arc done at nights by the stonemen and 
shifters. There are two shifts of hewers, the fore-shift coming to 
work usually about 4 A.M., followed by the back-shift about lO A.M. 
They are paid according to the number of tons of coal which they 
sen's to bank, irrespe' tive generally of whether it is small or round, 
though at some of the Northumberland collieries they are only paid 
on the round. During each shift every hewer is working for himself, 
his interest being to fill as many tubs as he can. He does not share 
with his neighbours, but generally, though not always, he shares 
with his marrow (or partner), who follows him in the succeeding 
shift. This system is probably not the best adapted to longwall 
working, to get the full benefits of which it is sometimes important 
that the fflee should 6e kept straight, should be carried forward as 
regularly as possible, and that the kirving should be continuous . 
along a good length of face, before the coal is allowed to fall. 

Recognising this truth, some managers have adopted the division 
of labour which is common in Derbyshire and elsewhere—namely, 
that of holers, getters, and fillers—thus dividing the hewers’ work 
into three classes of labour.* As an instance of this, we may take a 
Durham colliery working, at a depth of 184 yards, a seam of follow¬ 
ing section:— 


* The following regulations were drawn up for the guidance of the men 
working in the Harvjy seam of a Durham colliery 

“ Regulations to be Obsekved in Working the Longwall, 
Harvey Seam. 

“ Note.—Wtn employed in Longwall are subject to the General and Special 
Rules in force on this Colliwy. 

“ The Holers to kirve under the seam 3 feet 6 inches, or such distance beyond 
that as may be agreed upon from time to time. To cast back all band, &c., got 
in ‘kirving,’ into the goaf, and to keep it out in front of the timber and packs. 
To put in their own ‘ stays ’ where required. After tinishing holing or kirving 
the prescribed distance, all band, stone, dirt, smalt or refuse coal to be cleared 
away along the face so that the coal will fall upon the clean thill. 

“ The Getters will tal* down at night the coal made ready during the day. 

• “ The Fillers fb st|nd eight hours bank to bank; to take down all loose coal, 
shaken by shots or wedges, along the face. Any extra work required will be 
paid for at*the usual rates current on the colliery.” 
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Gateways are made at intervals of 40 yards, and the face is kept 
straight. In a length of face of 120 yards, there were employed 
11 holers, i getter, and 4 fillers. The holers are divided into two 
shifts, coming to work at the same hours as the ordinary hewers<do. 
They “ hole ” in the coarse coal and band, casting it all back into 
the goaf, and put sprags in under the 2 feet 9 inches of good coal. 
The result is that 75 per cent, of the seam is got as round. They 
are paid 8d. to ild. per yard, according to the nature, of the coal. 
The getter comes in with the back-shift, and stays to fire the shots 
after the other men have ridden. He is paid id. per yard length of 
face of coal got. The fillers come down at 6 A.M., when the pit com¬ 
mences to draw coals. They not only fill the 'coals, but also “ put ” 
them to the flat. They arc paid by the score of tubs they fill, and 
an extra price of 3s. a score had to be paid for tramming along the 
face and filling into the tub at the top of the gateway. Owing to 
this extra cost, and also to the difficulty of bringing the large coal 
along the face, the big lumps having often to be broken, it was 
found after a trial that this method did not answer so well as where 
the gateways are made at intervals of 10 yards, and ho way is 
required along the face; and this system was therefore adopted in 
preference, 2 feet of bottom stone being taken up in the gate¬ 
ways, and a stone pillar 4 to 5 feet wide built on either side; the 
cost of this work is about 6d.’a ton on the coal got. 

The same system of working and arrangement of labour was 
adopted at another Durham colliery in a seam 3 feet 2 inches in 
section, with a bad roof, consisting of a soft “ following ” stone 
several feet thick. A modified longwall had been tried—viz., 
making gateways 40 yards apart, and working the coal between in 
“lifts ” 9 yards wide driven half the distance between the gateways 
right and left of them—but this did not answer where the top stone 
was very bad. A long straight face was therefore tried,, with gate¬ 
ways at intervals of 40 yards, and a way laiji along the face for a 
small tram, in which the coal was brought to the gateway, and 
there “ teemed ” into the tub, and the holing, getting, and filling 
were done by different sets of men. In this cate the holers were 
arranged in parties of three, who shared together, the price paid 
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6eing 8Jd. a yard for holing 3 feet 2 inches under, the height in' 
front not tp exceed 16 inches. There were two sets of three to each 
40. yards. .The gdters were paid by the shift, 4s., and there was 
pne of them in each shift. The fillers were paid according to the 
number of tubs filled, as before. 

Here, foo, itVas found th.at tramming along the face did not 
answer, and that it was better to make gateways at shorter intervals 
so as to avoid it. The division of labour, however, is highly spoken 
of, and certainly seems better adapted to effective and continuous 
kiting, and to getting as much round coal as possible, than where 
one man is kirving, getting, and filling in 5 or 6 yards of face 
independently of what his neighbours are doing, his only interest 
being to fill as many tubs as he can for himself during the five or 
six hours be is in the face. There are no doubt advantages in 
division of labour, such as (i.) increa.se of dexterity in every par¬ 
ticular workman, and (ii.) .saving of the time which is commonly 
lost in passing from one kind of work to another. On the other 
hand (as* pointed otit long ago by that eminent authority, Adam 
Smith), something may be said—mainly, perhaps, from a humani¬ 
tarian point of view—as to the benefits of variety t)f occupation. 
The change from kirving to drilling or wedging, and then filling, 
must be a relief to the workman, and perhaps he is able to do more 
work this way than when confined to one class of labour. 

The modified system of longwall already mentioned is 
practi.scd at a good many collieries in Durham and Northumber¬ 
land. At a colliery in Northumberland this method was practised 
in the Low Main seam, at a depth of 120 yards, the section of 
the seam being:— 

Ft. In. Ft. In. 

Coarse cSal ... ... o 5 

Stone band ... ... o 2 

Good coal... ... 4 ^ 

4 0 + 0 7 «4 ft. 711 ). 

It was always worked below the Kind, which made a good 
parting to timber against, but fell freely after the timber was drawn. 
Headways, were turned out of a narrow bord at intervals of 30 
yards. After they h^d been driven 10 yards, lifts 8 yards wide 
were turned away ip the right and left, and driven 15 yards up, ot 
dialf the distance between the headways. Two hewers at a time 
worked in each fift. At first the way was laid down the centre 
the lift, Ihe roof being supported by props and chocks at each rfde 
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but after a time, to save timber, it was, laid next the coal side, with 
a row of chocks on the other side. When the first lifts, had- been 
driven up a few yards, the headways or winning-place was widened 
out to 6 yards, and driven forward at this width, two hewers at a 
time being employed in it. Stone pa<'ks 7 feet wide were built at 
each side, leaving 6 feet space between them. With two lifts and 
the winning-place going, there were six hewers at work together in 
each gateway, and the tubs they filled were sufficient to occupy one 
putter in removing them to the flat. The arrangement is shown in 
Fig. 100. 



At another colliery a seam 2 feet 3 inches in section, at a depth 
of 218 yards, is worked in a similar way, the gateways in this case 
being 40 yards apart, and the lifts 9 yards wide. Right and left 
hand lifts are not allowed to be going opposite to each other at the 
same time, as this would throw much e.xtra pres.sure on the timber 
and packwalls. The top stone is a strong post (sandstone), and 
about 2 feet of bottom stone are taken up to make 4 feet height on 
the rail. Chocks are used in timbering the lifts, the cost of which 
comes to about 3jd. a ton. 

Sometimes the lifts are driven the whole distance from one gate¬ 
way to another, where the top stone is very strong. This was done 
in a seam 3 feet 4 inches thick, at a depth of 300 yards, with a hard 
sandstone roof, the distance between the gateways being 40 yards. 
Chocks were used for timbering, and were nearly all got,out after a 
lift had been driven. The lifts were 8 to 12 yards wide. To make 
height in the gateways, 2 feet to 2 feet 6 inches of top stone was 
taken down, and i foot to i foot 6 inches of botton^, stone. This, 
allowed a margin for squeezing. The packs were built 12 feet wide. 
The output per hewer per shift was more than doubled, as com- 
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pkred with bord and pillar .working, but eventually this way of 
working w^s abandoned on account of the expense of shooting 
doyn the hfird top’stone. The bottom stone was found to be too 
^pft for packing, and it was necessary to “ get ” the hard top stone, 
which never fell of itself • 

The following mode of working a scam at a large colliery in the 
county of Durham was in vogue some years ago. The scam at the 
shaft was 347 yards from the .surface, and had an inclination of I in 
18, which, as the surface was fairly regular, and the district where 
the^modified longwall working was being carried out was about a 
mile from the shaft and in the direction of the dip, would materially 
add to the thickness of the suirerincumbent str.ita at this point 
The section of the seam averaged as follows :— 

Ft. In. 

Clean coal ... ... 3 o 

Botlom coal ... ... o 3 

Splint ... ... o i«»3ft. 4in. 

• • 

The roof consisted of a panel of blue stone (.shale) about 4 feet 
thick and of a somewhat broken nature, above which was a bed of 
strong white post (sandstone). The thill was seggar (or fireclay), 
about 2 feet in thickness. The gateways were 66 yards apart, and 
when these attained a length of 120 yards a cross gateway was put 
across the whole district. The coal was worked by bordways juds 
or lifts 6 yards wide, driven half-way across between the gateways, 
or a distance of 33 yards. The No. I gateway is farthest advanced, 
each succeeding gateway being one jiid behind the other, so that a 
diagonal line of face is preserved, and, the coal being of a tender 
character, cru.shin^ is prevented. It was owing to the tenderne.ss of 
the coal that the modified longwall was adopted in preference to 
the longwall system proper. * 

When it was desired to win out a jud, the gateway out of which 
it was to be turned was driven 6 yards farther in and 2 yards wide, 
the jud being turned llway out of this: lod. per yard over and 
above the score price was paid for this winning out. The coal was 
kirved the full width—6 yards—across the jud, and nicked up the 
fast side, agd wedged down with steel wedges. In no case was 
blasting allowed, on acfount of the gas.sy nature of the seam. The 
bottom, which consisted of seggar, was taken up to make travelling 
height, by a special set of men termed “ bottom cutters ” (who 
did the work durlhg the night), for a width of 3 feet, the greater 
portion ()f it being cast into the goaf, and only a small quantity 
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sent to bank for bricktnaking. Tbe timbering in the juds wk( 
arranged as follows;—A row of chocks not less than 5 feet apar 
was placed along either side of the tranawa^, and \v;hefever .thi 
stone was dangerous, props and planks were set across the trap 
road as well. Across the face were net three pair of gears, threi 
deep, which of course were continually being advanced. A row ol 
small props, supporting planks, were arranged along the “ fast ” 
side of the jud, about 1 foot 6 inches from the coal, in order to 
preserve an airway about the face, as illustrated in Fig. loi. The 
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gateways were packed on cither .side; this pillaring being about 
6 feet thick, and built with suitable stones taken out of the goaf 
,Thc gateways were 8 feet wide between packs. 

A detailed estimate of the relative cost of working this seam by 
the modified longwall thus described, and by the bord and pillar 
method as practised in another district having the same section of 
seam and the same general characteristics, is given in an Appendix 
(page 307). 

The system is carried out on a large scale at another colliery in 
forking a scam lying at a depth of 260 yards, and having this 
section:— 

Ft. In. 

Coal ... ... ... ... 1 7 

Splint (picked out on the screens) ..! o 5 
'■ Coal ... ... ... ... I 6 

3 _ 6 ^ 

The seam is very hard to hew—owing partly, perhaps, to another 
seam 20 yards below having been already worked—and it could 
not be successfully worked by bord and pillar. ■ < 

At the same colliery, another seam, 328 yards deep, is worked 
similarly. Its section is:— 
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Ft. In. Ft. In. 

Ramble or foTlowing sione* 

' 0 li 

Coal- . 

2 6 

Fireclavband * ... 

I 0 

Coal . 

1 4 

• 

3 10 + I ii=4 ft. iti. 


The band and ramble, whicli ai-e tlirown back, fill up the goaf, and 
the top stone— a “ blue metal ” -docs not fall. Fig. I03 shows the 



plan of working. The gateways are made 40 yards apart, and the 
lifts, 8 yards widc.are carried the whole distance bchveen the gate¬ 
ways, and are all driven in one direction—namely, towards the rise 
of the .scam, which is westwards, or bordways. They are kept oi»*' 
behind the other, so as to make a stepped face. There are two 
hewers working at a time to e.ach gateway. The way is laid down 
the centre of the lift. ‘Chocks are used for timbering, and some 
stone packing is built on the “ loose ” side of the lift, next the goaf." 
Crossgates are made at intervals of 40 (or .sometimes 60) yards, 
which allows some of the other gateways to be done away with, and 
the rails to be taken up. The air is taken round the face, as shown 
on the sketch. With,bad top stones, this becomes a difficulty, and 
is an objection <0 the system. 

This method of working, however, gives many of the advantages 
oflongwall, in the concentration of the workmen, the avoidance of 
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narrow work, and the using of the top pressure tp assist the getting 
of the coal; and it costs less for stone-cutting and pillaring than 
where roads have to be kept through the goaf every ib yards. 


Removal of Pillars by Longyall.— Sometimes pillars are 
worked out on the longwall principle, and an instance has been 
already given at page 183. This was also done in a seam where the 
top stone was very hard and strong, and the thill soft, and the 
bords had crept close. The seam was at a depth of 170 yards, 
and in section was as follows :— 


Ramble or following stone 

Coal . 

Seggar band . 

Coal . 

Coarse coal . 

Splint . 


Kt. In. Ft. In. Ft. In. 

. o 9 

1 2 

o 8 

2 7 

o 4 

O S . 

4 6 t ° ^ = 5 2 


The pillars, which were 30 yards bord by 20 yards wall, were • 
worked off in one face of 20 yards, carried the whole distance of 30'^ 
yards. Four hewers at one time were hewing in the face. Two ^ 
ways were kept by chocks (which were always got out afterwards), 
and tlie remaining space was nearly filled with the seggar band and 
ramble thrown back. The men hewed as much as 6 tons a shift, 
^and I Jd. a ton less was paid for hewing than in ca.ses where, the 
roof not being good enough, the pillars had to be worked in lifts. 

In Yorkshire and the southern mining districts, thick as well 
as diin scams arc worked by longwall, and there are various arrange¬ 
ments of labour. At a colliery near Leeds, the .'faigh Moor seam 
lies at a depth of 112 yards, and its section is:— 

Ft. In. Ft. In. 

Good coal . 3 o 

Soft clay band . ... o 3 

Co.al. I 9 


4 9 -I- 0 3 = Sk¬ 


it is worked as follows:—The face is kept straight, apd is carried 
forward in a cross-cut (“ half-end and bord "J direction. Gateways 
are made at intervals of 33 yards, packwalls 7 or 8 feet thick being 
built at each side, and also at intervals of 6 feet .throughout thg 
gob. The coal face between two gateways is called a “ bank,” and 
each bank is divided between two sets of men—three to ehch set— 
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S!J that each set three has i6J yards of face to work. They 
kirve and get the coal; fill it into tubs (the small over riddles of 
|-inch mfeshj what goes through being left below); set the timber; , 
and stow the loose stone in the gob behind. They are paid a fixed 
price per ton of coal they fili, each set of three sharing together. 
The kirving (or "bearing” as it is locally termed) is made in the 
band and inferior bottom coal, and is always made for the whole 
width of l6J yards, .sprags being put in 6 feet apart, before the coal 
is allowed to fall. It has then to be broken up. The men go 
dovwi at 6 A.M., and their shift is eight hours. In this district there 
is only one shift of hewers. 

At this colliery, the .system of forewinning and working back¬ 
wards is sometimes followed, narrow endings being first driven to 
the extremity of a district, and the coal brought back in one line. 
There seems to be no decided preference for one plan over the 
other, the extra cost of driving the endings, and the larger propor¬ 
tion of small coal thus made, and the delay in getting a good 
quantity of coal, just’about counterbalancing in this case the cost 
of making and keeping roads through the goaf. 

At another colliery in the same district, the Bceston Bed— 
which is 4 feet thick, and lies 143 yards in depth—was worked on 
what is sometimes called the Derbyshire method. A pillar of coal 
too yards square was left round the two .shafts ; and beyond this, 
thehvhole of the coal was being removed in every direction, all the 
roads being through goaf Two feet of top stone—which was hard 
“ bind ” or argillaceous shale—was first taken down in the gateways, 
but usually 5 feet of stone had to be removed before the road could 
be considered permanent; or, in other words, every permanent 
road had to be cut afresh out of the stone. At each side of every 
gateway, a packwall 9 feet thick was built, then 9 feet of gob, then 
a 6-feet pack, and so on. The leading places were going on face 
or bordways, and out of them, at every 30 yards, gateways were 
turned endways. Cross-gateways were made at intervals of about 
300 yards, and at a cohrse of 7 inches per yard from “face” or 
bordways, to cut off the gateways. Four men worked at each 
bank of 30 yards, and they kiryed as well as got the coal, filled it 
into loose-epded tubs, the small coal over i-inch riddles, built 
packwalls, and set timber, for is. lod. a ton. When filling, a way T 
was laid along the fjee of the bank, 2-feet gauge, and flatsheets 
Vttere put down^t the top of the gateway to enable the tub to be 
turned round readily. 

The fimous Barnsley Bed of South Yorkshire has been largdy;. £ 
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worked by longwall. In one instanqp, it was 7 feet thick, lying at a 
depth of 279 yards. The banks were 30 yards, four colliers in each, 
and the face was “stepped,” on account of fissures in the top, stone. 

At another Yorkshire colliery, the same seam is worked at a 
depth of 450 yards, and is of the follfewing section:— 


Ft. In. 

Day bed 
Din ... 

Softs 

Clay se.ani . 

Hards 
Softs 

Slotting coal 


10 2 


Ft. In. 

I 9 got in gob, but left on packs. 



o 6 
I 5 
I 4 
3 2 
o 7 

I 11 


It lies at a gradient of tiboul i in 10. The face is carried in a 
cros.s-cut direction, or “half-end and bord.” The banks (or .stalls) 
are 40 yards wide. In each of them five colliers are employed at a 
contract price of is. 4jd. per ton, for getting and filling the coal 
into tubs, timbering, building packs, and laying way. They engage 
two fillers per shift. The output of coal from cacli bank averages 
20 tons a shift of eight hours. The gateways require no " ripping” 
or “stone-cutting” as a rule, but the stone falls in them, and is 
cleaned up by the night-men, and u.sed for building the packs. 
The day bed forms the roof in the face ; it is left above the packs, 
but is got in the gob between the packs. Three rows of props are 
kept in the face. 

In the Cannock Chase district of South Staffordshire, the two 
principal scams—known as the Shallow and the Deep seams, 7 feet 
and 6 feet thick respectively—are got in very good condition by long- 
wall working. The usual practice is to keep a straight face, and 
carry it in a cross-cut direction about “ three-quarter end.” Gateways 
are made 30 or 40 yards apart. The distance of coal face between 
two gateways is called a “ stall,” and is let to one or two stall-men 
or contractors, who are the most experienced of the colliers. They 
contract to get the coal (in the prescribed way as to holing, &c.), 
deliver it into tubs at the top of the gateway, set the ‘imber, build 
the stone packing, and lay the rails, finding their own powder and 
eandles—the owners finding timber and rail^—for a price varying 
from IS. 4d. to is. 6d. a ton on the coal got. They engage the 
holers and fillers and pay them their wages, an!l make about 5s. a 
^ft for themselves. There is only one shift of coal-getters in the 
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twenty-four hours.^ They go ^own at 7.30 A.M. and ride at 4 P.M., the 
hours during;which the pit draws coals. From 11.30 to 12, every 
one stops wprk for ftrcaltfast. The rock-rippers and night-men go 
•dpwn about 10 I’.M. : 20 tons per eight hours is considered a good 
output for a 40-yard stall, a»d in a stall of this width there will 
usually be six men employed. The holers are very skilful at their 
work, and one secs holing 6 feet in, and not more than 2 feet high 
in front. Where there is some soft stone just below the seam with 
a good parting from it, the holing is done in that, and the whole 
of tSe coal is got in good condition ; but in some cases it is made 
in a soft carbonaceous shale or “ramble” above the .seam. This is 
termed “bannocking” ; but more ))owder being required, and more 
levering, to make the coal fall, it is only adopted where there is 
no suitable material for holing at the bottom of the scam. With 
the holing underneath, a few shots of powder fired, after the sprags 
have been withdrawn, bring down a very large fall of coal. The 
large lumps are filled into the tubs by hand, and the small is filled 
over riddles, what go’cs through being thrown back into the gob. 
The stone-work is done by separate contract. To get stone for the 
packwalls, small spaces called “wastes” are left in the gob, not far 
from the coal face, unsupported by timber or packing, where the. 
stone falls freely. 

At Cannock Wood collier)’, the Deep scam lies at a depth of 
200 yards, and its average section is 6 feet 10 inches. In one 
district of the colliery it was worked under a very bad top stone, a 
jointy .shale with no good parting .for about 10 feet up. Bord and 
pillar was tried, but it was .said to be impo.ssible to keep the top- 
stone up in the bords. It was, however, successfully worked by 
longvvall, with a straight face, the stone packing being kept well up 
to the face, within 4 or 5 feet of it, and the gob made quite solid., 

Thick Seam worked by Longrwall.—It was mentioned on pa^ 
139 that thick scams could often be more profitably worked by the 
longtvall method than b*y bord and pillar, and of this the following 
instance, taken from a Northumberland colliery, may be given. 

The seam worked—the Main Coal—is of the following section- 
Top ftone—thick panel of post. ^ 

Top coal . 3 4 i 

Band(leggar) . o 3 variable. 

Tjottpm coal. 2 coarse. 



i'i? . . coimx 

Fig. 103, Plate XXVI., is a reproduction of a photograph takw 
in this longwall face, showing two hewers at work, and the ot?erraan 
leaning against a coal tub. The roof is a stl-ong “ fiamey ” post 
(sandstone), and the thill is a bastard seggar or fireclay. The dis.' 
tance between the gateways is fromi'20 to 25 yards, the tramway 
being laid along the face, and moved forward as the face advances. 
Although the .scam is sufficiently thick to afford good travelling 
height, yet about 3 feet of the roof is shot down in the gateways 
every night, for the packing in the goaf, and this proves of further 
use later on when the “ .squeeze ” commences, which considerably 
reduces the travelling height in the gateways and cross-headings. 
The packing or pillaring is carried out in the following manner. 
The stone shot down after the back-.shift hewers have left the pit is 
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packed along the sides of the gateways to form a pillar 6 feet 
thick on either side, leaving the gateway 9 feet wide; a chock is 
also built 6 feet square half-way between the gateways to act as a 
central support; behind this stone chock the roof is allowed to 
subside, no timber (or as little as possible) being left in the 
goaf. Along the face, and on either side of the stone chock, 
props are placed as necessitated by the state of the roof—usually 
In rows three deep—which are advanced daily. The distance 
between the stone chocks is about 6 feet It will be seen from 
Fig. 104 that the face is what is termed “ hipped " or stepped— 
that is to say, an even or horizontal line of face is not preserved, 
but the first gateway is a yard or two in advance of* the second, 
and so on—the amount of advancement being usually 2 yards— 
the reason for this being, that if an even line pf face were kept, the 
line of roof fracture w'ould be parallel to the face, and would 
is all probability extend right across the distrTct, and it would be 
nearly impossible, with the limited packing, to support* the roof. 



I'l \n. \X\!. ‘ 







Fig 103.—Hewers working at a Longwall Face in a Thick Seam. 











-*As 5 t is, the breakage of ti^iiber is considerable, andlhe 
promptitude has to be exercised in drawing it out and buildinfltie 
chocks. • * •, r'^;, 

‘ . The hewers kirve out the band in the winnings and shoot ^ 
the bottom coal.; they thetia shoot down the top coal. At the 
longwall face, however, the pressure of the superincumbent strata 
upon the coal is sufficient usually to squeeze out the band, and fbp 
coal will hardly stand for kirving. It is desirable, therefore, tlwl 
the-face should be moved fofward as fast as possible. The math 
advahtage accruing from this mode of working is the grea*i| 
increased output per man, the average being 4.37 tons per shift. 


Detailed description of the longwall system of working ^ 
practised in*a North of England colliery.* , ,j,t 

The .seam in question is a perfectly clean seam, free from stois 
bands and iron pyrites, and is worked for coal to be used for stCTit 
and housf purposes„principally the former. Its average thickness 
is about 2 feet 7 inches, but it varies from 2 feet i inch to 3 fee! 
6 inches, and attains a greater section in “swcllies.” 
floor is usually seggar (or fireclay), varying from i to 3 feet h 
thickness. The roof consists of sandstone (post), or shale (Ww 
metal), with post girdles, or thick shale (blue metal). 1 he syncTina 
axis of the Northumberland coalfield runs through the royalties 11 
a north-easterly direction, the full rise being S.E. on its eastCn 
side; whilst the measures in the western portion of the estat 
rise in a direction varying from S.W. to N.W. The average ral 
of inclination is about two inches per yard where the ground! 
not affected by faults, and the cleavage runs generally a little 

of north • , . j 

The coal is worked outwards from the shaft to the bounaat^ 
all being taken out at the first working, except that which is left i 
pillars to protect the main rolleyways, and occasionally beneaf 
buildings. By the ternjs of the lease, the coal has to be le^^u^ 
some buildings, but it has, in certain cases thus provided for, bee 
removed, and in one case beneath a stream also, without an 
iniurious effects, the thickness of cover being about 50 fathom 
On the pla’n shown in Fig.jos, Plate XXVII.. will be seen tw 


* For some of the particulars in this description the authors are indebted 
Mr Gewee Hurst of Mewcastle-on-Tyne, who has allowed them to make- su< 
use as ther deemed advisable of his admirable paper on the subject (see/»»«« 
Brit. Soc. Mining Students, volj ix., p. 168). 
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•jbullj^'ngs, beneath one of which a pilljir has been left, whilst under 
the other the coal has been worked.* ' : . 

The coal is won in the first place by driving a pair of (or some¬ 
times three) winning headways or narrow bords, as the conditions 
of the district to be worked demand. > These winnings usually con- 
si.st of a fore and back place driven in the solid, for which the men 
are paid yard work in addition to tonnage price. The fore-place, 
being u.scd as a rollcyway, is driven 12 feet wide and 6 feet high, 
and the back-place 9 feet wide. Usutilly, however, the back-place 
is made to “ stow itself”—that is, it is driven of sufficient width to 
bold the stone which has to be shot down for pony height. This 
width varies from 12 to 18 feet, according to the height of the seam. 
Stentons, 14 to 15 yards long, arc holed every 44 yards. Barriers 
of solid coal, 35 yards wide, arc left on each side of the winning- 
places, the object being to protect the main roads, to lessen the 
coat of timbering, and to permit of the air being borne up for any 
distance without loss. Where no barriers of coal are left, it is 
inppossible to prevent scale through the .stone pillaring until this 
has been consolidated by the pressure, and all motion has ceased, 
which does not occur for a considerable period. Within 200 or 
300 yards of the boundary no barriers or stenton coal are left, the 
fore and back places being then formed by driving one wide place, 
abd building a stone pillar in the middle, with a tramway along 
each side. 

The winning-places having reached a point sufficiently far from 
fhe shaft, the longwall is commenced. Suppose, then, that we have 
a pair of winning headways. A holing, driven 12 to 18 feet wide 
tp “ stow itself,” is made through the barrier, and what is termed 
a “ barrier place ” is turned away, 5 to 10 yards wide, parallel to the 
headways (see Fig. 106). A stone pillar, 4 or 5 yards wide, is built 
against the barrier side in this road, the object of which is to 
prevent the roof breaking and coming down along the edge of the 
barrier when the coal has been removed at the other side by the 
__ [ _ 

* It was found that, unless the coal left beneath buildings for their support 
was extensive, the effects of the workings in the vicinity of the pillar was con¬ 
siderable, and more marked than if the coal were evenly and entifely extracted. 
This, it was presumed, was due to the block of coal acting as a fulcrum to the 
leverage of the superincumbent strata. From extensive experience in this par- 
' ticular district, when calculating the area of coal to be left under buildings, 
was found expedient to allow of a “ draw ” of one-fourtk of the depth of the 
seam from the surface—not that the horizontal “draw” was quite se extensive 
as this, but that there might be a margin of safety. 
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lohgwall. As the carrier place proceeds, at every 11 yards a gate¬ 
way, aHotted to twctmen (one per shift), or to four men (two per shift) 
if pjt room .is scarce, is turned away bordways, or at right anglgs 


to^the headways. By tliis 
arrangement each set of 
hewers has ii 'yards of 
the face of the coal. 1 he 
holings through the barriers 
arc driven at intervals ^of 
70 yt'.«ds. Sometimes no 
barrier ^acc is dri\ en, but 
each set of men win out 
their own gateway in turn 
by working in a headways 
direction 11 yards, and 
then turning bordways. 
The former method is, 
however, * considereef the 
best. The seam being thin, 
2 or 3 feet of the stone 
above the coal have to be 
shot down to make height 
for the putters and ponies. 
The stone is not taken 
down right across the place, 
but only a width of 3 or 4 
yards to each 11 yards of 
the face, and a neat and 
substantial pillar,, about 6 
feet wide, is built on each 
side of the tramway, thus 
forming the gatcw'ay along 
which the coals are brought 
by the putters to the main 
road. The remainder of 
the stone shot down is 
stowed in * the space or 



goaf between the gateways. • „ , j • 

One shot is generally sufficient to bring dowm all the 4 yards ir 


&ch gateway. • , 

The ijiost effectual mode of pillaring which is m operation a 1 
mllierv under consideration—that which has been found tc 
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entail least “backbye” work—is illustrated in,plan in Fig. I(V, 
and in section across the gateway in' Fig. io8. 'Having shot down 
the canch it is disposed of as follows:—The pillar b d\i built find 
keyed into the “face” pillar (a < 5 ) of the previous night Then a 
new face pillar, c d, is drawn acro-ss^the face 4 to 6 feet from the 
last face pillar (sometimes called a “cross" pillarj, the smaller and 
surplus stones arc filled into the middle, and the side pillar, a c, 
is then built and keyed into the “face” or “cross” pillars, a b, 
and c d. The pillars—which arc, ot course, built of the largest 
■and most suitable stones—are made 6 feet wide. The pillaring 
is usually kept 4 feet back from the face. If, when tiie hewer 
commences his work in the morning, he finds that the roof is only 
moderately strong, it will be necessary to have a prop or two 
and headtrccs between the coal face and the pillaring, especially 
at the point A. These are drawn out as the pillaring and the face 
advance, with the exception of those at the side pillaring, w'hich 
keep up the side stone ; but as the pressure of the superincumbent 



strata—or “ squeeze,” as it is termed—comes on, these side props 
are pressed out. Gears are occasionally necessary across the gate¬ 
ways when the top stone is bad. 

Usually thirteen gateways constitute a flat, the central one being 
called a “ mothergate,” as all the coals from the other gateways are 
brought on to it by means of cross-headings, and conveyed along it 
to the main rolleyway. A cross-heading, or cross-gateway, is a road 
made in the goaf, running across the gateways. The mothergate, 
and cross-headings, and gateways are illustrated in Fig. 109. A 
cross-heading being formed, the flat can be shifted inbye, and thus 
the “ putting ” distance will be reduced, and also the quantity of 
rails required. 

There are three modes of nmiMug, vt ^uLuiig vwi/ cross* 
headings at this colliery, (i.) At one part of the coljiery the stona 
immediately above the seam is a “ panel” of ver^ soft shale (#/«<), 
of varying thickness, and mostly very wet, which renders *it more 
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dSficult to keep upi^than it otherwise might be. This stone, then*- 
fore, fails aw»y from the “post” pane! above it, ami makes it very 
tiifncuU to kcei) the Siiie^ of the gateways in a projwr state. Owing 



to the e.xistence of these conditions of roof, the method adopted of 
lAitting over life c^oss-headings is as follows:—No side pillars are 
built acrofs the gateways when the distance is reached at which the 
^ss -headiiig will cut therq off, the idea being to let the blue stone 
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fall thoroughly, and the roof generally to settle, and then to fid 
through the closely fallen goaf. The* worst of tlfis mode is the high 
cost of ridding through the goaf, and the amount of “backhye” 
work which is entailed, (n.j Another method is adopted where 
the stone is not .so bad. When the gateways attain the distance at 
which the cross-heading will I'when made) cut them off, side pillars 
arc built across the gateway, so that when the cross-heading come.s 
to be ma<le there i,s an 0|x;n road through the goaf and it is merely 
requisite to .shoot down the top stone Ir^tween the gateways for 
height, nii.) The best possible way, when practicable, of ystting 
over cros.s-heading.s is to dike them in the coal as headways gate- 
W’a)'.s, commencing from tiie mothergate (l-'ig. no), which is driven 
in fast for a few x'ards for the purpose—4 yards or thereabouts. 



Fii.. iia—MoDi oi luiniixo Ci<0!«y-lli. 


When a gateway is nearly up for the cros.s-heading, it is stopped 
about 10 yards short of its full distance (Soj-ards), this remaining 
10 yaials of coal being got by the cross-heading cutting it off. 

Some of the advantages accruing to the last-mentioned method 
are:—(i) The saving in shooting of top canch; the stone being easier 
to .shoot than in the two previously mentioned methods, owing to its 
not being “open," becau.se in the former cases where subsidence 
has occasioned numerous cracks and crer ices, a considerable part 
of the blasting force is uselessly e.vponded in the.st* interstices. 
(2) The saving in the extent of top t« be stfot down. In a district 
comprising, sa_v, l" gateway,s, e.\]K'rience iihows that at least 
5 gateways arc in such a position that thej- can be stoppefl 
before attaining their full distance, the remaining to yarefp in each 
being got by the cross-heading, and as die canch is in no case shot 
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flash up to the coal, there arc, say, 7 yjircls of the canch less t6 
shoot ih every 80 Vards of gateway, or .70 yards less of canch 
, for svery So .yards tilt district advances. 


.Such of the old gateways Ix-hind the cross-headings as are not 
required for airways are stou^al u,,. In this way we get cross- 
headings on each side of the inothergatc, at intervals of from 60 to 
too yards. It will be .seen from the illnstratioii given in I'ig. 109 that 
the cross-headings are not made at right angle.s to the mothergate, 
and that they are “off and oi*,” as the sa)ing i.s—that is, the right 
and I%<j^iand ones do not meet at a [joint on the mothergate. 
There are several reasons for their not k-ing at right angles to the 
mothergates, of which the princi|)al reason is that, the coal being 
worked to the rise, the tractive force in putting inbye and outbye 
is equalised.* Another rea.son is, that the gatewaj-.s are cut off 
one by one, and consequently the cross-he.ading is formed gradually, 
and there is not too large an amount of .stone to shoot down at 
once. Again, by making the cross-headings “off and on,” the use of 
double-turiis in the {ram-plates is avoided, and there is not so 
much liability of collisions between [lutlcrs coming in opposite 
directions on to the mothergate. 


In the gatcway.s, from 2 to 3 feet of top stone are taken down, 
and in the main rollej’ways and mothergates from 3 to 4 feet, 
according to the height of the seam and the partings in the stone. 
All the stone-work (shooting, loading, conveyance of stones by tub 
and pony, [lillaring, &c.) is done by night-shift men, the hewers 
merely getting the coal and filling it into the tubs. A canch of 5 or 
6 feet in length is left in the face of each gateway, and is supported 
by short [irops .set by the deputies, the long timber in the gateways 
being put in by timbermen in the night-.shifl. A space of 3 or 4 
feet is left between the face and the stone [lillaring, which gives 
the men room to work in, and allows the air to pass directly along 
the face. 


The roof docs not break along the line of face, but droops 
gradually on to the stTuie pillaring, .squeezing or compres.sing it 
finally into two-thirds of its original height. For this reason stone 
has usually to be taken down in the mothergate rolleyways two or 
three times f but when this degree of comiiression has been reached, 
no more motion takes place, asd, as a rule, they remain permanently 
jood, and require no piore timbering or attention of any kind. 

• The hewer* usually kirve about 3 feet deep into the bottom of 
die seam^ and if necessary shoot their jud down, but generally the 
jressure is sufficient to b'-mg it down. Where there is a sandstone 
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SSm'V •: ‘ha„ ihe 

nec^sary to put a shot into the b,lm oTthe'coaf"®'" 

wide is driven ivith a nackH -.ll" ! tr^ ^2 yards 

thus formijijr t(U) inother'rate •' "f 7 or 8 yards wide, 

for the left-hand jiatewav's. ' q!',^^ e other 

wall oier 6o (,r 70 \ards as thi ' ]'T'' ‘'’'"ooRh the pack- 

/o >arcJs, as the plade proceeds, for the passatre of 
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f‘U-f'* 

that no barriers or s.enton co::" 

these mothergates are formed evcrv u e, 

fonvard to a distance of 70 yards 'vl, \ «rried 

gateways of the adjoiningr^flats Onh-o’ ’ 7 ,"’" '"to the 

used as a rollej Hay, the reason for h- '• ‘ '""‘hergates is 

wa. only one, all the gCways^^ 'f‘hete 

turned out of it, and consequently c m " n he 

’■'•-qiunti} canvas doors would have to be 
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pat the gateways to tear the air up to the face, and ti»e« 

would be a .serious *Ioss from scale. These headways mothergates 
, are not permanent roads, and in the course of time are cut off by a 
cr(j?s-cut from the main rolleyway, as shown at F in the illustration 
given in Fig. 105, Plate XXVy. 

This system is* a convenient one under certain conditions, but 
do^ not seem to have any economical advantages over the other. 
Originally three headways mothergates were formed, as will be 
sren from the plan in Fig. 105, Plate XXVII., as it was thought 
this nsujter would te required to bear the air up properly, but two 
have been found quite sufficient for this purpose. 

The mode of ventilation is very simple. The air from the 
downcast shaft is brought along the main rollcyw.ays straight to 
the face, and after airing the men in the fore and back’places, losses 
through the innermost barrier-holing on to the longwall face, along 
which it is carried, being borne up by wooden and canvas doors on 
the niothergates and cro.ss-hcadings, as shown in Fig. 106, finally 
reaching ffie return, which will consist of old gateways and cross¬ 
headings left open through the goaf. The mothergates, gateways, 
and cross-headings are .sufficiently ventilated by the scale through 
the canvas doors and pillaring. The air is split along the different 
main rolleyways, but there is not a separate split to each flat, the 
same .split usually airing two or three. 

The coal from the seam in (piestion being used for steam and 
house purposes—principally the former—round coals are a de¬ 
sideratum, and in order to obtain as large a percentage of these 
as possible, the men arc paid on the tonnage of round coals alone. 
The hewing price per ton is different at each pit, and varies 
inversely with the height of the .seam. The following is the sliding 
scale at present in use ;— 


Fl. In. 

Above . 3 o in thickness ... 

From 2 feet 10 iiiclieseto 30 „ 

At . 2 10 „ 

At . 29 „ 

At . 2 8 . 

And one penny per ton increase for every inch 
die seam decreases in height from 2 feet S 
inches. 


t. d. 

2 o per ton. 

2 1 „ 

22 „ 

= M ». 

3 5 » 


The mode of working described above has teen of late years 
touch adopted in the northern coalfield. The cost of working, . 
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therefore, as averaged from four collieries working the same sea'm, 
about 2 feet 6 inches in thickness, may be of sefvice 

Pil Bill (Overman’s), including:— 

/. d. 

Hewinjr .f ... I 9 per ton of coal drawn. 

Yard work .and consideration . o 2 ‘ „ 

Ovennanship .. 02 „ 

I'otlinj,' . o 1,75 „ 

Driving, rollcyway men, Ac. . o 3.25 „ 

Total .‘ 26 

Stone woik ... .. o 9 „ 

Waste . 0 oV „ 

I'iniher . o ]kt0 2d. „ 

The vital points to be con.sidercd in longtvall werking are 
(i.) The direclioti in which the face .should be worked—whether 
“on face” (bordwa)s), or “on end” (headways), or “half-end and 
bord ” (cross-cut). 'I'his varies in different mities, and depend.s on 
the vertical “slips” or “backs” or “partings” in the seam itself, 
anti in the roof stone. 'I'he advancing line of face should form an 
angle with the direction of these “sliiis." The support of the roof 
in the working face, itnd the getting of the coal in good condition, 
are largely ilependent on this, (ii.) Whether the face should be 
kept in one continuous line, or stepped. This too greatly affects 
the maintenance of the roof, and the size of coal got. K.vperience 
has provetl that an alteration in this respect maj’ .sometimes be most 
beneficial, (iii.) The rate of advance of the face. Sometimes it 
pay.s to let the coal stand for a little while on the timber sprags or 
cockers, after holing, so that the sn|)crincumbcnt pressure may act 
upon it; and on the other haiul, sometimes, the faster the face can 
be moved forward, the better, (iv.) The building of the packwalks, 
and the stowing of the goaf. The packs should be built as strongly 
as possible, and carried close against the roof, and kept well up to 
the face. Where the goaf can lx; .stowed solidly, it is the safest 
plan. Care should be taken to leave ho timber in the goaf. 
Attention to these points will often mtike all the difference 
between a profitable working of a scam and the reverse. 

In concluding this general view of the subject of.nvorking by 
longwall, it is perhaps hardly necessary to Temark that the system 
is carried out, as the above instances .show, in seams varying much 
in section, in depth, and in the nature of the roof asd floor. With 
a straight face, and with kirving properly done, it is undoubtedly 
the system best adapted to making the highest percentage of round 
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coal* and to gettiijg the largest possible proportion of llie entire 
seam. -Where gat*vays have* to be made lo or 12 yards apart, 
^and.where tjic stono is hard and requires the use of e.vi)lo.sives, 
the working cost is high, and it becomes a question whether the 
improvement in the vend comf^’iisates for the extra cost of working, 
as compared with*bord and pillar. 

When the roof of a scam consists of 5 or 6 feet of soft rubble- 
more of the nature of soil tlian stone—which fills in the face, and 
is of no use for building jiacke, it is doubtful whether lonj^wal! can 
be pufiijj^with advantage. It has been tried under such circum¬ 
stances, aftd abandoned. There arc (Hhcr conditions —such as 
frequency of faults, and the necessity of leaving a large jiroportkm 
of the coal to support the surface—which are unfaviMirable to long- 
wall; and at soking collieries, round coal is not particularly wanted. 

The arrangements of labour to which reference has been made 
are:—(i.) Where each hewer wfirks independently in 5 or 6 yards of 
face ; (ii.) where there are three classes—holers, geltcrN and fillers; 
(iii.) where*three or f^nir men share tfigether, and work amongst 
them a certain length of face, doing all the work that is reipitred in 
the face; (iv.) where one man is res[)onsiblc for a certain length of 
face—say jo yards—and finds and pa)'s the other labour rwiuired. 
The authors are not prepared to advocate aii)- one of llu'se systems 
in particular, in preference to another, as best for general adoption. 


* Upon this point, Mr Cicriv.vcll, from calculations made at Kadstock 
(Somersetshire) in 1855, came to the conclusion tliat “a thin scam worked by 
board and pillar makes more small than a thick one" ; “ and ” adds he, “ It may 
be safely said that liy ihc lonj^wall mode as much round coal can be got out of 
a scam of coal 2 feet in thickness, as by the bewrd and pillar metluKl out of a 
seam 2 feet (; inches, or possibly 3 feet.” (Sec paper lead before Norfk of 
England btstitutc of Mining Engineers^ vol. iv., p. 193.) 

As to the relative liability to acc idents, when both thin and thick .seams are 
worked by longwall, MrCircenwell maintains tliat “tlicrc is undoubtedly less 
liability to accident from fall of roof in a thin seam than in a thick one, when 
the quantity of coal worked i% in proportion to the thickness of the two seams j 
qj:herwisc, for the same quantity of coal, there is twice or thrice as much rwjf to 
work under in the former than in the latter instance, and cons?!|henl]yJj^bility 
to accident must be greater.” 

The risk of^ccident m working by longwall is considerably less than by the 
bord and pillar system, for by thcfoqner method new and firm roof is constantly 
being exposed, the old roof to within a yard or two of the face being stowed up 
and pillared behind ; whei^as In bord and pillar the same roof is exposed (when 
waking in the whdle) (pr months, often for years. The great danger under the 
bord and (jllar system of working is the drawing the timber out of old botdf 
and walls, and when working off the pillarsi 



CHAPTER XIII. 


STAI.r. WORKIXG -DOUBLE AND SINGLE. 


This system of working is native to South Wales, where it is still 
very generally adopted. Latterly, however, it has been giving 
place, to a large c.vtcnt, to longwall in that district. 

One of the first collieries in the North of ICngland, if not the 
first, to try the double-stall method was Kppleton, belonging to the 
Hetton Coal Company. This was in 1885, when the system was 
tried in the M.andlin .setim, owing to the unsatisfactory result of the 
bord and pillar method there, due to a vciy bad roof and thill. 
The scam was being worked entirely bj’ bord and pillar before the 
double-stall method was tried, and in some parts of the pit, where 
the roof stands well and there is little or no lifting of the thill, bord 
and pillar is still being pursued. Owing to the loose, shaly char¬ 
acter of the stone forming the roof of the seam in various districts 
of the pit, it was found very difficult to keep the roads in good 
condition: in fact, this could not be done on the old system without 
employing a considerable staff of shifters and wastemen, which, of 
course, contributed very m.aterially to the cost of working. This 
being the case, it was determined to work the coal by that method 
which, whil- minimising the length of airway to be kept open, 
would at the same time not lessen, but rather tend to increase the 
produce for a given number of hewers, and be atterkded also with 
greater safety to the men generally., 

The Maudlin seam, which lies at a depth of 308 yards from the 
surfece at the shaft, and dips eastward at the average rate of about 
I in. 141, has tlie following section at a distance of 1,540 yards 
north-east of the shafts:— 



Y**/ Top Coal 


[ Stofle 


StaU wdnKmo.* 

Ft. In. 

0 11 .UnmetchantaWe, therefore unworkcd. 


7Good coal ... 

^ j Band of foul coal 


Good coal ... 
Splint coal ... 
Good coal ... 


Stone band 

\Bottom coal 
Total heij^ht of seam 


1 7 

0 3 

O 11^ 

o . 3 ^ 

2 3 

o 6 
I o 


fThis is not universal, being; altogethei 
r absent in «omc places, and when present 
^ vanes in tiiickncss from i to 5 inches. 

It IS cast back by the hewer, who is 
f recompensed according to the thickness. 


Vanes in thickness, in some places beinir 
absent altogether, (.'ast back by the 
hewer, who is paid according to the 
llnckncss. 

Of variable tliickness. 


9 _ 4 


The stone between the seam i)roper and t!ie lop coal is generally 
“blue metal,” but bdii}; of a soft shaly character, it forms an 
extremely bad roof. Wdien workinjj on the bord and pillar system, 
bore-holes w'cre put up, about every 5 yards aj.art, through the 
stone band into the top coal to relca,sc the naliiral gas contained 
in these two beds, and so relieve the .stone of some of the pressure. 
Although to some extent this acted beneficially, it wa.s not found 
to be of much help in the long run. In parts of the .seam the thili 
was very much subject to lifting—owing, it was thought, to the 
neainc.ss of the Low Main seam, which in some places lies only a 
few feet below the Maudlin, the intervening strata being fireclay. 
This in itself is a strong reason for keeping open as few roads 
as possible. 

The double-stall method is carried out as follow.s. A pair of 
narrow places, 8 yards apart, arc turned away out of the headways 
course, and driven bordways way or “on face” for a distance of 10 
yards. They are then connected by means of a narrow holing or 
“wall” driven parallel t» the headways course, and .so forming a 
“stook ” or pillar of coal 8 yards by 10. The whole \^th of face— 
13 yards—is then carried forwards bordways way in^e a 

“ wide jtid " ^r “stall.” The distance which stalls are driven in the 
Maudlin seam at Eppleton averages about 44 yards. In the middle 
jxirtion of the stalls the timber is drawn out as the face advances, 
agd the roof alljwed to fall. Two roads are kept, 2 yards wide, one 
on rather side of tile fallen stone, so that each road has a “fast” 
and “ loo* ” side. The roof is supported by a row of chocks, set 
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every 3 feet apart along the "loose” side of the road. Not less than 
three pairs of “ gears " (props and planks) are <kept across the face 
to protect the hewers. The.se are advanced, every day, the stone 
falling behind them. The whole breadth of face is kirved across'’ 
by the hewers and nicked up one side, and the coal brought d6wn 
by driving steel wedges into the top of the seam. In 1I0 case what¬ 
ever is powder allowed to be used, owing to the proximity of the 
goaf behind. The men kirve in the good coal on top of the stone 
band when present. 



® have attained the specified distance, the working 
jack of the ribs t^uch separate the juds or stalls from one another 
s commenced. That is to say, the ribs being 12 yards wide a 

S 

ig. 112). The plan shows a stall in process of advancement and- 

" Wh f 11" ‘he stall roads. 

When the stall working w^s first introduced into this seam it 







STALL WORKING. 

waS ^ cuslom to \);ork olT the ribs from the inbyc end of the atail' 
towards-the oulbje* or headwiys course end; but it was found 
alter.a trial t.f s-une momhs, that owing to the \ eo' broken nature- 
m the rcHif, there was a great sa\-ing of back timber by working off 
me ribs in the .same direction,as the stalls are driven ; for by the 
first method the rift was worked off b.v a series of short juds, .seldom 
being driven farther than fi ) ards, then dniwn out, anti a fresh one 
set away in front of the dr;twn-nut portion, liy this mettn.s a place 
O yards wide jilits the width wf the stall, 2 yanls = S yartis, was 
timlK.'red right across; and it will lx- rcadilv unilerstood how' detri- 
ental thi.s*great width of place was to economy in timber. By 



the second methcMl, the tiinlx-r in one-half of the road alongside the 
rib, abijut to be removed,‘was drawn coni|)letely out, ami the rotjf 
allowed to fall, anti a place Ix-itig tiriven into the cotiJSialf of the 
rib was worked off half its length (that K, length of rib, if tixTstall 
were 40 yard.'t= 20 > ards,, the width of the jud being 6 instead of 
8 yards thick, as in the former case. This will be better understood 
by comparing Figs, iiaand 113. 

^There was ntnhijg very complex about the ventilation. The 
air was forced up No. I stall road, down Nti, 2, up No. 3, and down 
No. 4, and so on. The safe,ventilation of the workings, it will be 
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observed, was deiwndcnt, in a great measare, jn a large numbdr of 
canvas doors, which were placed orf the “ going ” or tramway (head¬ 
ways course). Constant traffic necessitated these,canvas .doors 
being constantly moved, and this, of course, tended to hinder thi 
regular flow of air. In order to obviate this, holings were made 
through the ribs from stall to stafl, the doors Ijcing'placed in the 
stalls where the traffic was somewhat less than on the headways 
course. The air pa.sscd from stall to stall through the holing in the 
rib, thus .shortening the distance it liad to travel. 

The produce of coal for a given area was greater by this system 
of working than by bord and iiillar; the waste or loss irrworking, as 
nearly as could be calculated, being not more than 2I per cent. No 
difficulty was experienced in getting the coal, which, when worked 
by bord and pillar, was found to be fairly hard in nearly all cases, 
generally necessitating the u.se of gunpowder, but this, as has 
already been stated, was in no case allowed under the double-stall 
system. It was thought that in bringing back the ribs .some diffi¬ 
culty might be ex])cricnccd in getting the foal owing to its having 
become “winded,” but if anything, the produce |)er man from the 
ribs was greater than from the stalls. The following is a com¬ 
parison of the average tons of coal hewn, and wage earned, per 
newer per shift in the two systems as proved in tlie Maudlin seam, 
calculated over a single fortnightly pay 



Per IlfH 

cr i>eT Shift. 


ToDfi. 

age. 

Bord and j)illar, “wludc” workings ... 

3-04 

4$. 8.03d. 

Do. do. “broken’' do. 

3-95 

Ss. 0.7yd. 

Double-stall workings .. 

4.06 

4b. n.yd. 


The various kinds of labour em])lo)'ed do not materially differ from 
those of bord and (lillar. The Jmvers kirved, wedged donm, and 
filled the coal, their wages being based on the following prices;— 
When driving the narrow places in the whole coal for the formation 
of the stook or pillar of coal, 13s. lod. per score (21 tubs), each tub 
containing.^', average of to cwt. 2 qrs. (standard weight = 10 ervt) 
wcigJri'’ol coals (= is. 3}d. per ton); when working the rib 12s. per 
score was paid ( — is. id. per ton). The prices for bor,d and pillar in 
this scam were:—For whole working, 13s. Jod. per *scorc(= is. 3jd. 
per ton); and for broken, 13s. per *score (= is. 2d. per ton). Not. 


* These prices are for slandurd weights, any overweight being paid for at 
the same rate. 
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IcM than four hewcts per shtft^werc cmplo>'ed in each stall, th«« 
being arApIe co*m fof them all, ‘The following were the yard prices 
paid -to. the hewers ;J-Fur driving narrow bords in whole "coal, 
2 yards wide, lod. per yard; for holing across from bord to 
bord, 2 yards wide, is. per j agl; for drii ing lioadwaj s course, 2 
yards wide, is, drl. per yard. The jard prices i>aid in the bord 
and pillar .sy.stem were the same as those staled on page 173 ; and 
the wages of the putters, drivers, and deputies were the same under 
both .systems, ^ • 

As regards the drawing of the timber, there was this difference, 
that, whereas in brtrd and pillar the tleputies both set and drew it, 
in the double-stall workings a sjrecial set of men were apfxiinted 
for drawing the chock,s, and w'ere pairl 3s. icxl, per shift, being 
employed at ttie rale of about five shifts each fortnightly pay for 
six ,stalls. 

In connection with the cost of working, it should lx,' stated that 
the system was in a transition state when the calculation .set out 
below Was made, and it was exiieeted that the charges would 
eventually be somewh.at reduced, as experience should from time 
to time suggest imiirovcments in the method of dealing with the 
difficulties tliat always accomp.my the introduction of any new 
method of working. In this table the costs for getting the coal by 
the double-stall system, calculated over six fortnightly' pay.s, arc 
given side by side with tho.se of the ordinary bord and jHllar mode 
of working:— 



Owing,to no separate accounts being kept of the timber con¬ 
sumed in each way, the cost, of timber in each method cannot, be 
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stated, but it would undoubtedly be slightly higher for double-sfell 
than for bord and piliar. The cost'of timber , in the stalls 

is included in the table under the head of deputy-w'ork. . . 

In comparing the two sets of costs, the average cost of the whole 
and broken must be taken as tly standard of comparison with 
double-stall. Taking a bord and wall to yicld'812 tons, the yield 
of the pillar when removed by juds can be estimated very nearly in 
the same manner.* 

Thus—63 yards x 39 yards X 1.93 y<ir^s •... =4,742 cubic yards. 

4,742 X 1S.S3 = 89.292 . =4,464 tons. 

- ^ 

20 

Deducting J (or loss in broken woiking ... = 558 „ 

3.9Pfr ,1 

£ >■ i. 

Now S12 tons X IS. 7.74d. = 66 15 8.88 

And 3,906 „ X IS. 5.33d. ... . =282 o 10.98 


4 , 7^8 .. 

/;348 16 

7.86 


t. 

a. 

Tlicn ;£348. i6s. 7.861!.“ 4,718 . 

sa I 

5-74 

Being ihe average cost of working tlie “whole” 
and “ broken.” Comparing this with “ double- 
st.all”— 



Bord and pillar . 

X 

5-74 

Double-stall. 

I 

4.37 

Diffciencc in favour of double-stall 

0 

1-37 


But this re.sult does not represent all the advantages of the double- 
stall mode of working the scam in question over bord and pillar, 
as the percentage of round coal was much higher in the former 
than in the latter mode of working. There was also another 
advantage which ought not to be overlooked—namely, that the 
hewers could produce more coals per shift, as the following par¬ 
ticulars, taken over si.\ pays, .show :— 

rffewers on double-stall produced 3.87 tons per shift. 

Hewers by bord and pill.rr „ 3.49 „ 

Difference in favour of double-stall 0.38 *, or 10.88 per cent. more. 

* See page 243 as to comparative cost of bord and p,illagand modified loBg- 
wall working, where the manner of calculating these quantities is shown in 
detail. 




^TALl WORKING: 

Hfence under thescconditions fewer hewers Would be requM iti 
pit wholly w’orfeed by double-stall to raise a given quantity of coa 
^but fi saving* in hewers involves a saving in pit-room, and the ct 
on shift and stone work in preparing it. It also embraces a savi 
in houses ar\d fire coal. ^ 

This system ot w*orking was found so satisfactory at Epplet 
that it was adopted in working another seam—the Low Main— 


/ 



Elemore colliery, in tlic same neighbourhotxL Hcrc,^at^.e*shaf 
the Low" M«'iin lies at a depth of about 240 yards beneath tlic surfaa 
and it has the follow'inj* average section throughout the pit;— 

Ft. III. 

^ GcMjd coal ... *. 3 6 

Splint coal . 04 for casting back whic 

the hewer was pai 
IS. 8d. per score.” 


Total ... 


3 10 
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The workable section, therefore, was about 3 fijet 6 inches of good 
coal. The roof was formed of a bdd of arenaCeous»sl)ale (bastard 
“ post ”), and the “ thill ” of hard black shale (black .stone). .The 
inclination of the seam was towards the east, dipping at the ratp of 
1 in 48. The coal was very strong, gunpowder being used in all 
the bord and pillar workings when going in the whole. 

The manner of working was nearly the .same as that in the 
Maudlin seam at Eppleton colliery, with the e-\ception that the 
stalls were driven a much greater distance—in one instance, as 
much as 130 yards—before the working of the ribs was commenced. 
The reason for this was that a 4-fathom rise fault intetsected the 
seam, as shown in Fig. 114, and to obtain the entire removal of 
the coal up to this fault the stalls had to be driven a greater dis¬ 
tance than usual. The roof stood particularly well.'so that when 
bringing back the ribs very little timber was lost. It was upheld 
by setting chocks 4 feet apart. As compared with the Maudlin 
seam at Eppleton, the loss in timber was very small indeed. It 
took 18 “nogs” to build a chock in this'.seam, whereas in the 
Maudlin it required on an average not less than 24 “ nogs.” 

The ventilation was similar to that already described in the 
Maudlin, c.xcept that in some case.s the distance the air had to 
travel was very much shortened by holing through the ribs about 
half-way up the stall. 

Mention has already been m;ide of the hardness of the coal ; 
but although in working by bord and pillar (in the whole) it was 
necessary to use gunpowder as a means of bringing down the coal 
when kirved and nicked, no e.xplosive whatever was employed in 
the double-stall workings, the coal—after it had been kirved across 
the face—being brought down by driving in steel wedges at the 
top of the seam. The following table shows the average tons per 
hewer per shift for six consecutive fortnights in the two ways of 
working:— 



Doulle-Stali. 

Bord and Pillar. 

Tons. 

“ Whole ” Tons. 

“ Broken *’Ton<. 

1 

2.53 

1.77 

( 2.47 

2 

2.27 

i.P 3 

2.17 

3 

2.52 

> 1.93 

2.45 

4 

2.22 

2 - 34 ^ 

2.59 

5 

2.48 

2.15 

2.42 

6 

2-37 

1-75 . 

2.32 

General average ... 

2-39 , 


2^40 


STALL WORKING. 


The percentage of^oal lost in working by double-stall was vei 
low indeed. . As it vt'as in the Slaudlin seam, so it was here, all coa 
,hewB were sont to bank, no small being left in the pit. 

T«e various kinds of labour employed were the same as thoi 
already described with refcreinc to the Maudlin seam at Eppleto 
with this exception, that whereas in that .seam there was a spcci; 
set of men employed to draw the timber (chocksi, in this case tl 
deputies both drew and set the timber. The hewers kirved, wedge 
down, and filled all coal^ for.which they were paid by the scot 
of 21 tubs, the standard weight of tub being 8 cwt. 

In the stalls the score price was te 4; -h 1 8 for casting back splin 
Do., when foniung “stooks” ^ 

tlie scoi-e price was ] 4 9 

In thtftvholc the score price was 14 9; 4- i 8 for casting b.ick snlin 
In ihe broken the score price was f I 2; + i 8 „ 


Double- \ 
Stall ] 

Bord 

and 

PillAr 


The yard prices paid throughout tlic Low Main scam (both i 
double-staU and bord jnd pillar working) ran as follows 


Winning headways, 2 yards wide ... 


Do. 3 

Holing walls 3 

Wide walls 5 

Narrow bords 2 

Bords 3 

Cross-cut walls 
Cross-cut bords 

Con.sideriiig the hardness of the coal, tho.se ,_^_^ 

as very fair. The following wa.s the cost of getting the coal ;*■ 


6 per yard. 
4 ,, 


price.s may be regarde 


Labour. 

Double 

ISoixl :in<] I’illur. 

" Whole" Working. 

t’urd and Pillar. 
“Droken" Working 

C<>«t 

|>cr 'J'on. 

Tons 

Pi odiiceil. 

Osl 
pel Ton. 

1'ons 
I'rc Klticed. 

Cost 

Jiri 'J'on. 

Tons 

Produce* 

Yard work . 

Incidental charges 

j. 

0 0.27 
• 0.65 

4,218 

... 1 

s. d. 

0 3.04 
0 0.14 

302 

X. d. 

0 ai3 

0 0.74, 

2,612 

Total cost for hewing... 

I 10.08 

... 

2 2.57 



... 

Deputy-work ^. 

0 0.33 

... 

0 2.31 

... 

0 0.26 


Total cost per ton for > 
getting the coal f 

I 10.4 f 

4,218 

2 4.88 

302 

I 8.97 

2,612 


* • 

* The total cost of hewing was calculated on the total amount, and there 
fore includled the sliding scale percentages existing at that time. These an 
excluded in costs given under tl^e MaudliA scam. 
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The costs were calculated over six pays. Is order to properly 
compare the cost of the two methftds, it is rifecessary to find the 
average cost of the whole and broken together. Thus—taking a^ 
bord and wall to yield 327 tons, and the yield of the pillar wjien 
removed by the broken workings to^e 1,122 tons—we have— 

327 tons at 2s. 4.88(1. ■= £ y ) 6 11.76 

1,122 „ at IS. .S.97ti. = 98 o 8.34 

1,449 » .^ - £137 7 8.10 

« 

Then £137. 7s. 8.iod. -i- 1,449 = is. 10.750., being the average cost 
of working the whole and broken. Comparing this with double 
stall, we have— 

d. 

l^ord and pillar . e 10.75 

Double-stall. I 10.41 

Difference in favour of double-stall ... o 0.34 

Then again there was a gain in produce pdt man per s'hift, for by 
double-stall the produce was 2.39 tons per man, and by bord and 
pillar 3.30 tons per man, making a difference in tons in favour of 
double-stall of 0.09, which is 1.8 cwt., or 4.0 per cent. 

Advantages and Disadvantages. —These instances of double¬ 
stall working go to show that, under the circumstances described, this 
system in comparison with bord and pillar working may be said to— 

(i.) Allow greater concentration of workmen, thus shortening 
the length of road to be maintained, and lessening the cost of shift 
.and waste work; 

(2.) Ensure a more speedy removal of the entire seam in any 
given area, which is a great advantage where the roof and thill are 
constantly on the move; 

(3.) Increase tlie output of coal from the same number of men ; 

(4.) Give a larger percentage of round coal; and 

(5.) A larger proportion of the entire sbam ; 

(6.) Enjbid the coal to be got without explosives, which were 
found iIEcessary in working the same seam in bord and pillar. 

On the other hand, the comparative disadvantagas of double¬ 
stall working were— 

(l.) Increased cost for timber; , 

(2.) Insecurity of ventilation, the course of the air being dependest' 
on a number of canvas brattice doors, and on Ihe closeness of the 
fallen stone in the middle of the stall. 
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• At Celynen cslliery, near Aberdare, the Black Vein seam, lying, 
at a depth pfc3S4 Jards, and oT an average thickness of about 6 feet, 
but varying in this* respect from 5 feet 6 inches to nearly 9 feet, 
was worked for some years by double-stall. This method has, 
however, been abandoned iij favour of longwall, with gateways 
at intervals of ft yards, and cross-headings every 70 yards. Its 
advantages over double-.stall are found to be— 

(l.) A larger proportion of round coal i.s obtained, S5 per cent 
as compared with 70 by double-stall. 

(2.) Ventilation is simpler and better. 

(3.) There is more room for stowing the rubbish, which includes 
a good deal of unsaleable small coal. This is more than sufficient 
to fill up the goaf solid. 

An instance of single-stall working may be taken from York¬ 
shire, in a case where the seam—the Barnsley Bed—was dipping 
very heavily, 1 in 3, and working by longwall bad been found not to 
answer. The inclination was “endways,” and out of the “ending.s,’’ 
which w'ere made into “ginneys,” the stalls were turned away at 
a course of S. 60 W., the level course being S. 85 VV. The stalls 
(or “banks” as they are locally called) were driven 65 links (14 
yards) wide, small pillars or stocks, -J chain square, being left 
next tlie ending. The ribs between the banks were left the same 
width, 65 links. The banks were carried a distance of 3 chains, 
when they were cut off by another “ending.” Only one hewer 
worked in each bank, and there was only one tramway,* which was 
laid along the dip side of the bank. The hewer shovelled ids coals 
down the slope into the tub on the tramway. The scam was 6 feet 
9 inches thick. 

Reverting to South Wales, through the kindness of Mr Morgan 
W. Davies, who has provided us with valuable notes on the .subject, 
we are enabled to describe the manner of working the seams in the 
West Swansea district by the single-stall system. In the district 
referred to, the coal measures are highly inclined, the angle of 
inclination ranging from 22" to 50“. The direction of the dip in 
this part of the South Wales coalfield is north* thj^being the 
southern outcrop of the basin. The configuration of the sufface is 
less undulating here than is the case generally over the area of the 
coalfield, and workings* on the outcrops of the measures have not 
therefore the advantage of cover that w'ould obtain in hilly districts, 

• • 


* Hence termed singie, not double stall 
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where the adits or slopes are invariably opened ojtt in the escarped 
hill-sides which rise almost precipitously. ' . , 

The mode of working adopted is shown in the subjoined sketch 
(Fig. 115). It consists of driving down a slope on the outcrop 
of the seam and following the coal doyfnwards. Main level galleries 
about 9 to 12 feet wide (see Fig. 116), depending upon the character 
of the seam and the roof and floor, arc driven outwards cast and 
west at intervals of 20 to 30 yards apart on the slope, from which 
.stalls 5 to 6 yards wide (when fully apene,d out) are developed to 
the rise at distances of about 15 yards apart on the main levels. 
When the main levels have attained the boundary of the Voyalty or 
other inb\ e limit, the pillars are taken out and the coal wrought 



homewards as effectually as possible, and not unfrcqucntly at the 

i ense of the subsidence of the surface, which the colliery les.see 
ivariably comiiclled to make good. The thickness of cover at 
extremity of the upixtr range of stalls docs not in .some instances 
eed 8 or 9 f;ct. There arc no tram roads in the stalls. The 
coal is^graiiiteted down ; the stall is always almost full of coal, and 
.so much as is required to fill a corve is liberated at the stall entrance 
into the tram or con e. 

The mode of ventilation will be readily understood from 
Fig. 115. The current is taken down tke slope, and after 
having made a circuit of the workings, returns tq aif upcast shaffi 
Motion is induced at the smaller collieries by furnaces or by 
carr)'ing the exhausted steam oFthe underground pumping engines 
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into the return wijidways, but at one or two of the larger collierie? 
ventilation.is effected by Waddle fans, made locally, which perform 
very good duty, and calj for little or no attention in working. The 
current is carried up the stalls by bratticing, against which the 
little rubbish that is given of| in working is packed. The shallow 
measures, as a ^'hole, are tolerably free from fire-damp, and the 
question of lentilation does not therefore receive the attention it 
deserves. 

When the main Icv'cls kave attained a considerable distance 
inbye, the return windways are shortened by sinking small upcast 


Fifr. iirt.—S in<.i.i;-Stai.i. WtutKivi./ in Soimjj Wai.is (CkossSioion f>i Main Levei.). 

.shafts on the outcrop, which arc generally spaced at intervals of 15 
to 20 chains apart. 

Double-Stall in a Thin Seam. —The system is sometimes found 
to answer better than longwall. As a case in pohit, there may be 
mentioned a Durham colliery working a scam only 2 fcCfC iiKhes in 
average .section,* and having for the roof a strong shale, and the thill 
hard fireclay. When workecj by longwall, the gateways were made 
at intervals of 12 yards, with packwalls 7 feet wide on each side. 
Jhe average optput per hewer jter shift was 3 tons. When working 

_ Jk ____ ■ 

* Bn'A Soc. Min. Siud.^ vol. x>4 “Double-Stall Working in a Thin Seamr** 
by Edw^d Graham, Jun. # 
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by the double-stall system the stalls were made J2 yards wide, and 
12-yard ribs left between them. The stalls were driven a distance of 
6o to 8o yards, and then the ribs were vvorksd back.. Twice the 
quantity of coal was got (24 yards), as compared with the longwall 
(12 yards), for the same amount of ^“packing” (two packs 7 feet 
wide). The quantity of coal got per hewer ptr shift averaged 
2 tons 8 cwt. in the stall, and 4 tons in the rib, making, on the 
whole, more than was obtained by longwall; and the cost of working 
was about 4jd. per ton cheaper than by longwall. 

« 

Double-Stall in South Wales.—An instance of the'successful 
application of the doublc-ruad stall sy.stem in South Wales, as 
carried out at a colliery near Neath, in the working of the Graigola 
seam at a depth of 433 yards at the shaft, has come under the 
notice of the authors. The section of the scam is as follows:— 

Ft. III. Ft. In. 

Top coal. I I 

Coaly rashings cast b.ack ... o ll 

Good coal . 2 4 

Filled separately—Inferior coal . o 9 

4 2 + 0 11 = 5 ft. I in. 

The roof is for the most part a strong hard stone, requiring little 
timbering, llottom stone is taken up where height is required. 
The tubs hold 20 to 25 cwt. The gauge of way is 2 ft. 7J in. 

As shown on the accompanying plan of the workings (see 
Fig. 117, Plate XXVI 11 .), the stalls are made 14 yards wide, and 
the ribs or pillars of coal between them arc left 30 yards in width. 
The space in the middle of the stall between the two roads is filled 
up closely witli the part of the .seam which is cast back, and with 
other “stowing,” and the roof docs not fall. The scam is not fiery. 
Four men at a time work in the face of the stall, in sets of two. 
They are paid is. 2d. a ton of coal they get, 3d. a prop for setting 
timber, and id. a prop for drawing it, //«.rhhe current percentage. 
Their avci^e flutput of coal is 3! tons per man per .shift of about 
eight houf?in the face. Little or no explosive is used in getting 
the coal. The holing, or kirving, is done in the coaly ra.shings, 
which is thrown back; then the I fpot I fnch and the 2 feet 4 
inches of good coal is got; and finally the 9 inches at the bottom, 
which is filled separately. The distance which the stalls are driven 
is usually 4 chains. The ribs are brought back ifi one face for their 
whole width of 30 yards. 





CHAPTER XIV. 


ON WQRKING TWO SEAMS NEAR TOGETHER. 

One of the most difficult conditions under which to work coal 
efficiently is Where two seams lie near together, .sc|)arated from 
each other by only a small thicknc.ss of stone. This js the ca,se at 
some of the West Durham collieric.s, where the top Hu.sty seam is 
separated from the bottom Busty by only a few feet of stone, the 
thickness varying a good deal. To take an actual instance,’ the 
section is:— 

Ft. In. Ft. In. 

I Coal. 0 3 

Top Busty, 2 ft. 8 in. ... \ Band. 03 

ICoal ... ... ... 2 2 

Stone. 12 o 

Bottom Busty . Coal . 3 3 

The depth at the shaft to the Bottom Busty is 50 yards. The 
main roads are made in the bottom seam, and inclines driven up to 
the top seam, which is worked off entirely before the lower one is 
further touched. Experience here goes to prove that where the 
bottom seam is worked first, the top .scam is quite spoilt. Opinions 
differ, however, on this point. At a neighbouring colliery it is 
considered best to commence witli a first working in the bottom 
seam, getting a large proportion of it, and leaving pillars only 
6 yards wide ; then to worjc off the top scam ; and lastly, to remove 
as much as possible of the pillars left in the oth»r. The truth 
seems to be that in most cases, and especially when the inierveuing 
stone is firm and cohesive, it is certainly best to work the top scam 
first, allow the roof to settle, and then work the lower seam ; but 
sometimes where the stone is loose and friable, the bottom portion 
should be first attacked; o* otherwise it may be found impossible to 
work it at all. 

In a paper on “ Some Methsds of Pillar Working in the South 
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Durham and Cleveland Districts,”* by Mr Wm. Spencer, a case at 
Woodifield colliery is mentioned, w,here the FJtfe-quarter, ayeraging 
3 feet 10 inches in section, was 26 yards above the Main Coal, which 
was 6 feet to 7 feet thick. The Five-qilarter was worked'both iw 
the whole and in the broken over pillars and over goaf in the Main 
Coal, and it is stated that “ after experience in the different plans, 
they decidedly prefer working the Five-quarter both in the whole 
and pillars before commencing with the Main scam.” 

In a paper by the late Sir George Elliot on “ The Effect pro¬ 
duced upon Beds of Coal by work‘ing away the Over- or Under¬ 
lying Seams,”f the author states that at Monkwearmputh colliery, 
near Sunderland, on the northern bank of the Wear, the Maudlin 
seam lies at a depth of 530 yards, and is 6 feet thick, and the Hutton 
at 570 yards, 4 feet thick. In working the latter seam in its normal 
condition it was found to be easily worked, making in the ordinary 
course of working 50 per cent, of small coal, through screen bars 
inch apart. The roof was uniformly bad, requiring much timber 
to support it. But when the workings e.xleuded under the Maudlin 
seam goaf, the conditions were entirely changed. The seam 
beca'me much harder, requiring the use of gunpowder, and 20 per 
cent, less small was made. The roof, too, was strong, needing little 
timber. 

At Usworth colliery, in the same county (Durham), the 
Maudlin scam is 310 yards deep, the Low Main seam 330 yards, 
and the Hutton seam 350 yards. Here, whenever the workings ^ 
in the lower scams were carried on below goaf in the ujjpcr, the 
coal became “so hardened and bad to work that it became a 
difficulty to induce the men to work the coal.” Eventually it was 
found ncces.sary to stop the upper seams and advance the lower, 

“ so as to work the coals entirely out in them before approaching 
with the workings in the upper scams.” In collieries working 
seams at a less depth—namclj', idoyard.s—no effects of a similar 
nature were appreciable. The author’s conclusion is as follows :— 

“ Upon a careful review of all the circumstances arising out of the 
consideration of this interesting subject, I am of the opinion that it 
wilk prove to be of permanent advantage to deep coal-mines to 
work the upper scams first, and so improve the flower beds in 
hardness.” 

In working the Main Coal over goaf in the Low Main seam 50 _ 
yards below, at Trimdon colliery, in SnuCh-fcast Durham, the Main 

♦ Trans. North of England Inst, oj Mining Engineers, voL iii. 

t Ibid., vol. iv. ‘ 
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Coal found in some cases to have separated and fallen frotn 
the top stone, leavtjig a spaca through which men hewing in a^ 
jacent bordS 20 yards apart could talk to each other. This space 
^bove the seam served as'a kirving, and no other was necessaiy. 

<n a paper by Mr J. J. Jordan on " A Method of Working Two 
Seams of Coal lyir^ near one aitothcr,” * it is shown that the c.vjreri- 
ence gained in the Annfield Plain district of the county of Durham 
in working the Brass Thill below the Five-quarter (where the latter 
has been already worked in old times, and thin ribs of coal left 
3 yards to 4 yards wide x 30 yards long, the stone between the 
two seams being fairly good, and varying in thickness from 9 inches 
to lo.yards), proves that there is more difficulty with the top stone 
when underneath the old pillars than under the old fallen bords ; 
and Mr Jordjn considers that it is best to first work off the top 



Fig. iiS.—S ketch showimc the Working or Two Skams 
NEAR TOGETHER. 


seam entirely, then allow the goaf to settle, and then commence 
with the lower seam. There is little doubt that this will be found 
the best plan in most cases. 

Sometimes the upper seam is worked simultaneously with the 
pillar working in the lower seam. In one instance the section 


, f Good coal 
Fivc-quaitcr , 

I Splint coal 

Soft band . 

Brass Thillj good coal... 


2 % 9 
2 3 

5 


The depth was about 5^ yards. The Brass Thill was worked in 
* the whole first, the pilfeirs being made 30 yards bords x 8 yards 
wafis. In working the broken they cut up into the Five-quarter 

* Journal of the British SoUcty of. Mining Students, vol. vl 

• Q 
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from the bord in the Brass Thill at a point about 7 yards b^ck 
from the inbye end of the pillar, and drove Et'sidin^-over (A B, see 
Fig. 118)2 yards wide in the Five-quarter.^ The block of Five- 
quarter, 7 yards x 8 yard.s, on the goaf side of the siding-over, w ?3 
then removed in two bordway lifts (i and 2, see Fig. 118). TheSame 
process of cutting up, siding-over, aifd working off the lifts is repeated 
twice, leaving a piece 3 yards x 8 yards to be worked. This is 
done by driving a jenkin in the Brass Thill pillar 3 yards up from 
the headways, and breaking up into the Five-quarter, and remov¬ 
ing the remaining stooks in it. A jenkm 6 yards wide is then con¬ 
tinued up the middle of the Brass Thill pillar, leavipg a yard of 
coal on either side. When the old bords are fallen, the first step 
is to drive a jenkin 4 yards wide in the Brass Thill pillar. 

A great deal of coal is lost, perhaps unavoidably. The reason 
for making the walls in the Brass Thill only 8 yards is, that in 
working the Five-quarter, the coals arc filled into the tub standing 
in the Brass Thill bord, and where there arc more than 7 yards 
to cast the coals, extra wage has to be paid for it. It seems to be 
extremely difficult to work two seams under such circumstance 
without losing a considerable portion of the coal. 

That it is better as a rule to work first the upper of two seams, 
when the distance between them is inconsiderable, is confirmed by 
another instance of practical experience recorded by Mr Joseph 
Carter.* Two scams, which were separated by 20 to 24 yards of 
strata, were being worked at one time by longwall, the lower seam 
a little in advance of the upper. 

Under these circumstances great difficulties were experienced in 
working the top seam. Frequently it was found to have fallen 
away from the roof, and the nature of the coal to be so changed 
that as much as gd. per ton extra price had to be paid to the 
collier; similarly the props and chocks sunk away from the roof, 
and heavy falls of stone followed. 

The longwall system of w'orking was abandoned in favour of 
bord and pillar, but whenever pillars in the upper seam were worked 
over goaf in the lower, the same difficulties were encountered. 

.Experience proved that the working of the upper seam in 
advance of the lower was most decidedly the best method of pro¬ 
ceeding, as being safer; more economical, the actual saving in 
working cost being sometimes as much as is. 3d. a ton ; and also 
as yielding a greater produce of coal per.mdn. _ ^ 


♦ See Mining, vol. Hi., p. 47. 



CHAl’.TKR XV. 

-‘■rHE WORKING OR J'J/ICK SEAMS. 

Thick Seams of South Staffordshire and Warwickshire.— The 

conjunction of •■everal scam- of coal, to the formin^r of one thick- 
seam, has in the ca-e of South Stafiford-Iiire, ami in a part of 
Warwickshire, led to the der’clopment of s|)ecial systems of work¬ 
ing suited to the several conditions there existent, which are well 
worth) of consideration, for, although the “thick” coal of what 
may he termed the “e.\'|X)scd ” portion of the South Staffordshire 
field is rapidly being exhausted, it has, a- yet, been harrih’ touched 
east and west of the great boundar_\- fault-, and in the Warwick¬ 
shire coalfield a large area of a thick coal-bed remains to be 
worked. Further, a knowledge of the systems of working pursued 
in the.se two fields w-ill undoubtedly be of u-e to those who are 
engaged in wrestling with similar difficulties in other parts of the 
world—to name only a few instances: the thick seam in Fife.shire 
(i8 to 20 feet), the Giridih seam in Hengal, India, and the thick 
seams in scjine parts of Australia and New Zealand. 

The “Thick” Coal of South Staffordshire. —Over a large 
part of the South Staffordshire coalfield a number of seams—eight 
to thirteen—come together and rest directly upon one another, 
or the separate beds are divided by but thin intercalations of dirt 
or stone, so making up an aggregate thickness ofi in some in¬ 
stances, 30 feet of solid ctjal, termed usually the “ Thick ” or ihe 
“Ten yard” coal. Although this berl, or aggregation of beds, ha.s 
been worked at a thickness, inclusive of partings, of 34 feet 9 
.inches,* this is an unusual thickness: 24 feet would be considered 


* At Mr .Vlills’s colliery, near Ha\«ne (see “ Geology of the South Stafford¬ 
shire Coalfield,” by J. Beete Jukes,j). 178). • 
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a typical section, and frequently it is below 15 feet The particular 
section just referred to was as follows I 


I. Roof coal 

Ft. 

In. 

Ft. 

I 

In. 

6 

2. Spires coal 



2 

9 

3. White coal 



3 

0 

J'arting 

- 0 

9 



4. Fine floors coal 



I 

4 

5. Tow coal 



3 

0 

6 . Brassils coal - 



1 

6 

Parting 

- 0 

6 



7. Fine coal 



2 

9 

Parting 

- 2 

0 



8. Veins coal 



2 

0 


Ft,' In. 

...^30 

o 6 

2 9 

04 » ... 

I 4 
... 4 3 

I 6 

, 4 I 30 8 

Total with partings - 34 9 


9. Stone coal 

, Hard parting - 

10. Patchelfs coal 

liatt - 

11. Sawyer coal - 

12. Slipper coal - 
'•3. lienches coal ■ 


Systems of Working.—in South Staffordshire two system.s, 
of which there are several variations, are in vogue for working the 



thick seam. Firstly, that modification of the “pillar and .stall ’ 
system known as “ wide work " and sometime.s as “ .square work,” 
and, secondly, a modification of longwall. The former is most 
commonly adopted, more especially in cases where the coal con¬ 
stitutes one continuous seam or the intervening layers or bands of 
dirt are very thin. 

Briefly described, the wide work system consists in dividing the 
seam up into a number of compartments, termed “ side.s of work,” 
which are separated from one another by ribs of coal, 8 to 10 yards 
thick, termed “fire ribs” (see Figs. 120 and 121), the “sides of 
work ” being opened out from the gate-roads, and no more of them 
kept open at one time than are in active work. As each “ side of 
work ” is completed, and the pillars left to support the roof have 
been thinned as far as is safe, tl]e roads connecting fhe “ side of 
work ” with the gate-roads 'are sealpd up to prevent entrance of 
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air,' and so otn’iatj the spontaneous combustion which is so 
charactelistic p{ this coal. Thfi manner of procedure in opening 

f ut a> “ side of work ’’ will be best explained by the diagrams 
Iven below. 

Having driven out the main^roads a sufficient distance (see Kig. 
119), preferably in ^ome thin seam below the thick coal or in .some 
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taneous combustion. When the branch di.stric,ts have been worked 
out, the main gate-roads are further"proceeded'with pntii they reach 
the boundary, when work i.s opened out as in. the ca.se of th? branch 
roads, that is to say, the area to be worked i.s divided up into tk^ 
large chambers or “ sides of work,” surrounded on all sides by the 
fire ribs or barriers of solid coal, through vVhich are but two 
openings for ventilation and exit of coal and miners. 

Opening out a “Side of Work!' —Imagine, then, that a pair of 
gate-roads, driven 40 yards apart, h:i ving reached the boundary, it is 



rJG. 12 i.-'-Plan ok Part <*f thk Workings ok thk Thick Coai. at Sandwiiil Pakk Coluerv. 

Depth pRtiM Surface, 490 Yaros. Average Thickness ok Coai., 17 Feet. 

{Ttikenfi-otn Report of Royal Coal Comtm'ssim, 1903.) 5 chains to i inch. 

desired to open out a “ side of work.” This is done in the following 
manner:—The gate-roads are holed across as at (n), the holing 
being afterwards widened out to lo yards by taking off the side coal. 
While this is being done a second cross-drivage (c (3), Fig. 120) is 
made about 5 yards wide between the two gate-roads, 8 yards back 
from the first holing, so leaving a block of coal 8 yards wide. The 
side gate-roads are then “ side-laned ” off, as at d, d (4), to to yards 
wide, and a “ stall,” e (5), driven to yards wide tlrrough the blbck 
of coal, forming two pillars 8 yards,square. 

These operations will have been conducted in the bottom coal 
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. pr at a height of about 6 feet possibly, and the work has been 
merely a kind jf bord and pillar working; but at this stage of the 
proceedings the upper, layers of coal in the back opening will be 
taken down in sections and in layers, the successive jxMtions of 
the seam being cut at the side by the “ pikenien ” standing on the 
heaps of fallen coakor on light wood staging to cut the up()er layers. 
The coal is “ nicked ” or grooved along the side of the section which 
it is intended to take down, and divisions of coal or “spurns” are 
left in the “nicking,” which jjre cut through in the iipiMtr part, 
.afterwards further cut aw.^y, and finally knocked out by a pricker. 
^Whilst this itop coal is being taken down, a third holing, / (6), is 
. made between the two gate-roads at a distance of 13 j ards from 
the last one c, and c is widened out to 10 y.irds, the two pillars 
formed off as prcviousl)- described, and again a fourth holing made, 
and the operations repeated until the “ side of work’’is complete, 
as in (7_); when, after the pillars have been thinned as much as is 
compatible with safety to the workmen, the chamber will be 
dammed off at «'«' (*), and a new “side of work" commenced, 
leaving a rib of coalas a fire rib between this and the preceding 
side of work. 

Fire Dttms .—In putting in the fire dams, clay is seldom used, as 
it does not constitute a reliable dam owing to its cracking as it 
bakes, aTid so allowing of the passage of air. Usually a wall is 
built, behind which is a backing of fine river sand often as much as 
to feet thick, the fnait of the wall being cemented over. 

Fig. 121 shows a .series of sides of work as carried out in the 
thick seam at Sandwell I’ark Colliery at a depth of 490 yards from 
;he surface, the average thickness of the coal being 17 feet. 


Coal left in Working and Further Workings.—Six-aking 
renerally, in the first working, which has been just described, from 
iO to 50 per cent, of the coal is left underground unworked, .subse- 
juently about 30 per cent, of the remaining coal is got, as the coal 
may be worked a seconS and even a third time {" turned over ” 
three times) when not lying at a depth of more than too yards from 
the surface, in which case often as much as 90 fjer cent, of the^total ■ 
:oal is recovered in all. But a considcr.nble tirhe, often many years, 
has to elapse between the sevaral workings. 1 n the second working 
Mnsiderable difficulty, in the majority of instances, is experienced 
iif maintaining nhi^ roof*; whilst in the third working the road.s 
hiLVO to ,be made through tjie goaf itself, and are very close 
timbered, the roof being “ |labbed its entire length; nor can the 
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:oaI working itself be said to be carried out on any sykematic 
3lan, as it practically resolves itself, into a seasch for odd pieces of 
:oal. In depths of less than 300 yards, the ,ribs andpillars should 
X recoverable by second and third workings to greater or les^ 
ixtent, such amount being in inverse proportion to the depth.' No 
iecond or third workings have, so fiir,been found possible in depths 
greater than 300 yards, hence down to 300 yards (to which depth 
iecond workings ma)- be carried on) it is better to make the pillars 
ind ribs larger than smaller, and below that as small as possible, 
.0., to extract as much coal as possible irf the one working. 

A table, showing the amount of coal lost in working'the thick 
earn bi- the wide-work system, was drawn up by Mr F. G. Meachem 
or the recent Royal Coal Commission, from actual working plans 
upplied b\’ several well-known South Stafford.shive coalowners 
.nd mining engineers, and is reproduced on the opposite page. 

Modified Longwall. 1 he adoption of a system of modified 
ongwall, which has been practised in sonfe parts of "the South 
itaffordshire field, has not hitherto been attended with that amount 
f succe.ss that one might have supposed. It consists in forming 
large pillar and working it back by longwall, leaving round the 
xtracted pillar a complete fire rib, damming up the openings 
hrough the same, forming and removing another pillar, and so on. 

The fire ribs ai c from 6 to 8 yards in thickness, and the extracted 
rea they enclose is larger than that in the case of wide work (pillar 
nd stall). If the seam is below 15 feet in thickness, it is worked 
1 one getting, but if above that thickness, it is removed in two 
ettmgs, the top half being worked out first and the bottom half 
tveral years afterw.ard.s—six to eight years should elapse between 
orkings, when the roof will have settled dowm and be in a state 
f rest. In the second working a thickness of about 2 feet of coal 
usually left up to timber too, but in bringing back the workings 
3me of this "top” coal is recovered. It is claimed that as much 
s 86 per cent, of the total coal area has b^en got by this system in 
)me instances. ‘ 

Working the Thick Seam at Great Depth.— The problem 
working to a profit a thick seam lying at considerable depth from 
le surface is one which pre.sents great diffi,culties to the mining 
igineer, and the .satisfactory solution of which is >o{ the greatest 
oment to the Midland mining industry, for the rapid progress 
wards exhaustion of the .so-called “e;cpo.sed area” of the coal- 
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ler foot, but is included in measurements, as we are now considering sj stem of w<jrk. Had the slack been of any 
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field will necessitate the opening out of the, as yet, little developed 
“ hidden area ” where the thick coal, exists' at considerable' depth 
from the surface. There are only two collieries in South Staffijrd- 
shire from which data can as yet be obtained on which to base,* 
conclusions, viz., the Sandwell Park and the Hamstead colliertes, 
both of which are on the west side of the “ cxixjscfl ” field, although 
Baggeridge, on the east side, will soon be working the thick seafn 
also. From evidence so far to hand (see No. 8 Table, p. 247) it has 
been shown that not much more than half of the total coal is recover¬ 
able, and of this no less than 60 per cent. iS slack when working at 
and above 2,000 feet from the surface.* Indeed, it iiw estimated 
that the relative proportion of the vend to the coal i» situ is about 
43 per cent. 1 f these figures are correct, they show a very serious 
state of affairs and form much food for reflection. , 

That the high percentage of slack is not due alone to the pressure 
of the superincumbent strata is shown by the fact that in thinner 
seams lying at greater depths (as, for instance, in the southern 
portion of the North Staffordshire coalfield),'and where* the over- 
lying strata are similarly constituted to that in the case before 
us, the amount of “ crush ” on the coal, as evidenced by the per¬ 
centage of slack, is very much less. It would seem, therefore, that 
the pulverising effects are also ascribable to .some extent to the 
inherent tension of the coal itself. At Hamstead colliery these 
effects are very noticeable, the workings there being much subject 
to eructations, termed “bumps,” occasioned, doubtless, by the 
release of the tension of the coal by the driving of the roads. The 
“ bumps ” are of a very sudden and violent character, occurring 


, ‘ Mr Meachem, in his evidence before the Royal Coal Commission, stated that 
the proportions of large and small coal obtained under the different systems 
were as follows 


Depths of Seam from Surface. 

Down to lop yards deep 
j* 200 yards deep ... 
i 300 to 400 yards deep ... 

I 

i 400 to 70* yards deep ... 

i 

See also Table on page 247 


Pillar and Stall. Longwall. 


50 ®/g coal, 

50 7^ slack. 

45 7. coal, 

55 7. slack. 

40 7o coal, 

60 7, slack. 

30 to 35 7o coal, 
65 to 70 "(■ .slack. 


50 10 55 7 o coal, 
45 to 50 slack. 
50 coal, 

50 */« slacks. 

45 7, coal, 

55 7, slack. 

« Not tried to his 
knowledge. 

K 
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usually in the floor of the roads driven in the bottom of the thkk 
coal, much destruction resulting to timbering and the roads thetn- 
sel\ies,Jarge.fissures ^cinjg made in the seam owing to the pressure 
«nd the resistance offered to the same by the floor; and there is 
little doubt, seeing that these fissures contain a certain amount Oi 
finely crushed a«id powderccT coal, that the initial heat due to 
attrition, and the oxidation of the finely powdered coal in the 


White Rock 


Thick Coat 24'0 


Shales t Ironstone B'O 
Heathen Coal 3'0 


Fu.. 122.- Diagram ii-ixsTRATinf. Pkrssurk on Floor wv Koad** dkivkn in Tiiici. CoAt. 
Arrows denote direction of pressure on i>oitom or floor. «, a denote side or horirmital fissures cotineoinj 
• with main or vertical fis.sures. 

fissures due to leakage of air from the roads by means of cros! 
fissures (n,a, Fig. 122), are the exciting causes of the spontaneoui 
combustioit which here sometimes occurs in the solid coal itself. 

This, therefore, is an example of “thrust” in its severest font 
combined with the .effects of coal tension. A po.ssible remedj 
Suggests itselflto Jhe writers, namely, that of providing an easemeir 
to this double pressure by working out a thin seam lying in clow 
proximity to the thick co|l, one preferably he/ow the thick coal, saj 
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the “heathen coal” (see Fig. 122). For, if an upper seam were 
worked first, it might tend to injure the roof lof the thiclr coal; 
further, at Hamstead colliery there does not pppear to be a seam 
of coal above the thick coal in near proximity thereto.* . 

Another Method of Working Thick Seams, or Scams in close 
proximity to each other, known as t%e “ Hill" System. —Another 
method of working a thick seam at considerable depth from the 
surface, for details of which the writers are indebted to Mr J. H. 
Laverick, is in operation in Warwicksl\ire, and is well worth describ¬ 
ing. The seam, which lies at a depth of about 500 yards, averages 


Rock Roof 


Divisions. 

Two yard Coal.. 

Fireclay Parting. 
Bare Coal .. 


Ryder Coal . 

Batt __ 

Ell Coal _ 

Fireclay Parting. 

Slate Coal _ 



Fig. 123.—“ Hii i.” SYsrE.M hf Wurking Thick Seamj> in Wakh ickshjrk. 
*l'he dip of the seam is variable, but in no part is it steep. 


about 24 feet in thickness, and, like the “thick” coal of South 
Staffordshire, is due to the coming togetljer of several seams— 


* The succession of the seams in a typical section of the “exposed" 
portion bf the coalfield is, in descending order:— 

1. The brooch coal. 4. The heathen coaf 

2. The flying reed. «5. The new mine. 

3. The thick coal. 6. The bottom coal. 

Mr F. Mcachem, who has had great experience'in working the thick coal^ 
dififers from the writers In that he is of the opinion that the\op seams should be 
worked first, as forming thereby a cushion oji^r the thick coal and limiting the 
force of the “ bumps.” 
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perha^ five—but for practical purposes is regarded as ha\dng Idliee 
principal division^, viz., the “.two-yard " coal at the top, then th« 
“ Kyder ” co^l, and, at the base of the seam, the “ slate ’’ coal, i*' A 
detailed typical section is shown in Fig. 123. 

. Temporary Boundary. 


Coat' 

worked out 

Face oF 

two yard Coal 

Face of 

Ryder Coal 

Face of 

slate . Coaf 

% 


• 


• 

• 

4 

3 

* - - too yds - - > 



The roof at the shaft is.good, consisting of sandstone; but ii 
the workings som^ distance from the shaft the sandstone dis 
tappears, its place being taken by a bed of bind, which does no 
constitute a goaf cover. , 

According to the old piethod of working, in the instance befoij 
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us, it was customary to drive the roads in the two-yard coal and 
work this part of the seam by ordinary longwa/i, leaving the rydet 
and slate coals to be attacked by others at some futufe time. Jhis 
answered well, no doubt, so long as the roof was a good one, though 
unquestionably it would have been much more profitable to renfove 
the whole of the coal in one working* were that possible, but when 
succeeded by the bad roof of bind the timber cost would be vety 
heavy, and the more recent method now to be described, and known 
as the “ hill ” system of working, is a great improvement on the old, 
for not only is a greater amount of the seim extracted in the one 
working but the timber costs arc much reduced. , 

The main winnings are a pair of places driven 30 yards 
apart, on the full dip of the bed in the lower portion or “slate” coal 
(.see hig. 124). From these the “district” winnings,or levels are 
turned away at right angles, and driven, also 30 ) ards apart, on 



Flu. 125.— “Hu.l " Svhri-ll <,f WiiUKINU Si..ction, showing .Srkani.bme.n 1 01- HoLINUS. 
(Nol diawii to Scale.) 


the line of strike. From the levels, and at right angles to them, 
the headways, or “hills’ as they are locally termed, arc turned 
away at distances of loo yards from each other and driven to the 
full dip for about 400 yards, when they are, with the exception of 
the barriers, holed across as shown in Figs. 124 and 126. Each 
district is therefore made up of a number of pillars (say seven 
or eight, inclusive of the barrier) 400 x lOO yards each, formed in 
each division of the seam. These pillars ail* then worked back by 

longwall in each df the three sections of the seam as follows :_ 

Locgwall is commenced in the bottom seam some little distance 
back from the temporary boundary aa, and longwall started in the 
other seams, the respective faces bciog connected by an inclined 
road or “ congate ” (bc, Figs. 125 and 126), and as the workings 
retreat this road is carried on the packs df the lowest seam and 
ripped through the other seams if the^v are not worked. It will be 
seen, therefore, Jhat there is a small initial loss of coal (which may 
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be afterwards recovered by the workings lower down) in the shape i 
of an angular blocl^of coal left against the boundary. It is desir- 
^able. to have. Ss little^distance as possible between the faces in the 
successive .seams, so as to keep well in advance of gob fires, which 
are^’en- frequent in this field. It is found practicable, indeed, to 
advance the face,by .steps of*not more than 20 yard.s. In this 
reSpect we ma\’ call attention to the advantage of driving out to 
the dip and working back on the rise. Heavy though the haulage 
may be, this drawback is far piore than compensated for by being 
able to work out the codl without fear of gob fires, for the waten.. 



Ki... 126 .—“Hill" SvbiitM, DKiAiiKii f*i.AK ci- Workings. (Nol diawiiio Scale.) 
CC'—HoliiiK between Congiitek in Upper DiviNbo. 

BJ!' „ „ „ Middle „ 

AA' ,, „ „ Lower ,, 


can be allowed to rise in the goaf behind and extinguish them or : 
prevent their occurrence. 

The gob is packed with the bottom stone in which the holing is 
done, to a large extent by coal cutters, and also with lumps of bad 
coal (there are bands of inferior coal): the rule observed ^ing 
that there shall be alternately 2 yards of packing and 5 yards of 
waste, which ensures the bad *oal being sorted out underground. 

The labour systen^ for coal getting is that of—(i) stallmen or 
contractors, (2> holers o'r getters, (3) fillers. The stallmen being 
the only men in receipt of pa)jment as from the company, they; of 
course, being paid by th^ ton oft coal got and by the yard fe ) 
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ripping (where such is necessary), and for sundry extra work, such 
as cutting a " fast-end,” heading by falls, &c.,‘ The setting of the 
timber and putting in of the packs is included in tfi? tonnage (U 
charter) price, the stallmen paying the holers and fillers data! 
wages for their work. ' 

* 

r 

System of Labour employed in Working the Thick Coal.— 

The system of labour employed in working the thick coal is very 
similar to that in operation in longwall workings in the Midlands, 
. with the exception, of course, that there'are more loaders in each 
stall in the former ; there is very little “ stint ” (piece) >vork in thick 
coal working. The system may be epitomised as follows 

1. Contractors, or stallmen,— are paid per ton with a standard 
price of say Is. per ton of round coal and 5d. per tog of slack, with 
percentage on each (at the present time about 40 per cent, above 
standard), as well as a heading price for driving the roads out to 
split the work up. Besides seeing to the getting of the coal, the 
stallman sets the timber and keeps the tubs going, fie employs 
either one or two pikemen and two or three loaders; as a rule three 
men work at one “ band.” 

2. The pikeman gets the coal and keeps the loader going, and 
in the ab.sencc of the stallman sets the timber and otherwise under¬ 
takes his duties. He is paid a data! wage by the stallman. 

3. The loader fills the tubs with the coal, and, if a sufficiently 
experienced man, is sometimes also employed in getting coal. He 
also is paid by the day by the stallman. 

4. The fireman examines stall for gas or fire and for general 
.safety of men, and is paid a weekly wage by the management. 

5. The repairers are paid a yardage for lowering (bating) the 
floor, stripping roof, and setting timber; or if at work at a break¬ 
down of rock (fall of stone) they are paid either by daywork or on 
the number of tubs of dirt loaded. 

6. The examiners arc appointed to assist the firemen in their 

morning inspection before the men coifle in, and are generally 
picked from the pikemen and road doggies (hauliers). It is not 
possible for a man to satisfactorily examine more than two “ sides 
of work,” and there are generally three or four “ sides of work ” 
in a district. • 

The getting of the bottom part of the copl, or “ undergoing ” as 
it is locally termed, is not very profitable to tlje Mailmen, so that 
the colliery company has often to advance them money on account, 
deducting the sum lent when they get (drop) the top coal. 



CHAPTER XVI. 

WORKING OF WELSH STEAM COAL SEAMS. 

Peculiar Structure of Welsh Coal Seams.—The .steam coal, 
seams and the anthracite seams of South Wales are different from 
most others in the presence in them of numerous smooth partings 
known as ‘(slips,” extending right through the scam from floor to 
roof, and inclined at an angle with the floor and roof. 

When a working place is advancing so that the slips make an 
obtuse angle with the roof, and slope away from the man towards 
the floor, he is said to be working on the “ face ” of the slip, and 
when coming in the opposite direction, he is on the “ back ” of the 



Fit;. j27.-Ai>vaxcino t>.s Fa(f. biiT-t on Back Siuk or 

Side OP •■Slips." “Si-iis.” 


slip (Fig. 127). The thinner anthracite seams work best on the 
“ face ” of the slips, and for working on the “ back ” a higher 
hewing price amounting tb id. to 2jd. a ton is often paid ; but in 
the thick seams the advantage is rather the other way, especially 
where there are some inches of soft stone or “clod” above-the 
seam. In the^team coal seams it is the rule for the same price to 
he paid for hewing, whether wotking on the face or back of slips, 

• This peculiarity of structure renders the seams easy to hew; 
tbecoal falls reaiiily in lai|;e blocks, holing or shearing is unneces- ' 
sary, and as a rule no sbot'^liring is required. Consequently these;! 
Seams are not suitable for tKe^use of longwall coal-cutting machines;,' 
' “ R ■...'A. 
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as owing to these numerous slips it is difficult to keep a face quite 
straight, and also the coal tends totfall on the/machine. 



F)c> taS.—S ketch sHowtNti Msthou op WoEKlN(;^ Steam Coai. Seam. 

■j « 

Longwall in South Wales.—tApart from this peculiarity, and 
also that the seams are lying generally at a gradient of l in t 
















irynAiiHT vr rrainyja oiaam rJ^PFj 

W more, the generaj system of working them by longwall is 
the samife as in other*districts (s^e Fig. 128). The main roads are 
drivan out on'water-levej course, and branch roads or heading^ 
are turned away at certain intervals and driven "half” coarse.’ 
From these branch roads the longwall faces are opened ouli 
advancing either an the level or to the rise. All the coal is 
removed outside the shaft pillar, the roads being maintained 
through the gob. 

The general system is to .make the stall roads (or gateways) 
into the face at intervals of 10 or 12 yards, even in seams of 6 feet 
or more in thickness. The tram is taken to the face, and the coal 
filled into it on the stall road. The gob between the stall roads is 
stowed’tight by the collier, and the stowing kept close up to the 
coal face. After the stall has been cut off b)’ the heading, the 


stall roadway is .stowed up with rubbish. Long continuous faces 
are kept hundreds of yards in length, not straight, but on a gradual 
curve. Thf curve seems to be determined by the w'ay the slips 
run, and the gradient ot the scam. 

The timbering in the face consists usually of single props set 
“ off and on,” not in straight rows, and “ cogs ” at the sides of the 
stall roads. A good deal of the back timber is lost. 

There are .several collieries in the South Wales coalfield working 


on the Nottingham, or what is locally known as the “ Barry,” system 
of longwall. Here the trams are taken along the face, and the 
roadways are driven at intervals of 80 to too yard.s. This system 
is principally adopted where the measures are lying fairly horizontal, 
the roof generally strong, and 
the seam yielding a consider¬ 
able amount of rubbi.sh in the 
faces. 

Fig. 129 shows the tram 
commonly used in Welsh col¬ 
lieries. Its dimensions ^ over 
all are:—Length, 6 feet; width 
at bottom, 2 feet 3 inches; at 
top, 3 feet 3 inches; depth, 2 
feet; weight,* empty, 9J, cwt. 

Gauge of way, 2 feet 10^ inches? vio. 139 .—Tkam usri) IH WKL-bH CoLLlKRiaS. . t 
’ Carrying capacity, 25 «wj. to 2 

toffs of coal whSti properly built up with large coal above the tt^; 
of the tram. It is open at the ehds except for the three bars dio«^| 
in the, illustration. Large lumps of coal are built up next th^l 
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bars, so as to prevent the smaller coal from falling out. "At some 
collieries trams with closed ends arc now being used. 

In each stall, consisting of lO or 12 yards of co 4 l face, extend¬ 
ing 5 or 6 3'ards on each side of the stall road, two men are 
employed, a collier and an assistant, the latter being not less' than 
sixteen years of age. The assistant is paid by the collier about 
3s. 2d. a shift. These men do all the work in the face, including 
the timbering and packing and ripping stone and laying way on 
the stall road. A price per ton is fi,xed for large coal passing over 
a l^-inch screen, another for “through'"or unscreened coal, and 
other prices for ripping stone, setting timber, &c. < 

To take an actual instance of a six-foot seam, the cutting price 
on large coal is is. ild. per ton, plus the current percentage, which 
also has to be added to the following basis prices» 

Ripping top .stone up to 18 inches thick, id. per inch per yard. 

„ „ above 18 „ i|d. „ 

Setting cogs, is. 4d. each. Props, 3d. Double timber, is. 2d. 
Flats (a plank with props), is, o^d. ' 

“ Clod ” up to 12 inches thick paid by “ consideration.” 

“ Rib” at one side, is. a yard. 

Unloading rubbish, 4d. per tram. 

In a six-foot scam with trams holding about 22 J cwt. of coal, the 
average daily output per stall (two men) runs 5 to 6 trams of large 
coal, say 6 tons, or when filling “ through ” coal about 8 trams, say 
9 tons. When the small coal is not wanted, it is cast back into 
the “ gob.” Of the coal the men fill as “ large " coal, 65 to 75 per 
cent, pas-ses over the screen, and on this they are paid. 

When the collier is paid on the large coal scale, the small is 
supposed to be thrown back into the gob, and any small sent to the 
surface is deducted from the gross weight of mineral passed over 
the machine to arrive at the net weight of large coal. 

A usual rate of advance of a longwall face in a six-foot seam 
working single shift is about 4 yards or 12 feet a fortnight. 

The stall rO(ids are cut off by cross-roads at intervals of 50 to 
60 yards. The interval is determined by the nature of roof and 
shofild be such that one ripping only is necessary before the stall 
road is cut off by the cross-road. ^ < 

The permanent roads require several “ rippings." They usually 
need to be cut out of the solid stone abovq the seam before they 
will stand. In some of the deeper pits the erpsh on the roatl^ Is 
very severe, and causes much expefise. A large staff of repairers 
has to be employed, and the cost of this work is often is. to is. 6d. 
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Much of it is done on “bargain” price (piece 
the men make good^wages, up J:o 8s. a shift. 

The doublA-stali system of working is largely practised in South 
' J^ales, especially in tne bituminous coal collieries. An instance of. 
this »s described at page 236; and No. VII. scheduled in Chapter 
XVII, is another instance. • 

• The schedule of prices agreed on for working the seam in 
No. VII. example is as follows:— 

s, </. 


3- 

4 - 

5 - 

6. 

6a. 

6 ^. 

7* 

8. 

9 - 

10. 

11. 

12. 

i2<Z. 

»3- 

14. 

* 5 - 

16. 

17. 

18. 
19 - 


22. 

23. 

24. 
* 5 - 

26. 

27. 

38 . 

39. 


Cutting through coal, irrsspecrtve of thickness... ... per ton 

Gobbing holing where requested by management, per ton extra 
Openingbut stalls from heading to full width ... ... each 

Making shafts for carting stalls 

Carting after first five yards ... ... ... extra per ton 


11 feet wide, first 12 inches, per inch 
11 feet wide, after 12 inches, per inch 
! feet wide, 12 inches thick, per inch 
extra per ton 


Cutting clav in carting stalls, 
per yard 

Cutting clay in carting stalls, 
per yard 

Splitting clay in carting stalls, i 
per yard ..! 

Shifting coal back after first 6 yards ... 

„ „ uphill in stalls, first 6 yards „ „ 

„ „ „ „ for each succeeding yard 

Stalls, with 2 fast ribs ... ... ... per yard 

Pillars left behind at managers request exclusive of first 10 yards 
from airway 

Driving airways, first 10 yards 

„ „ each succeeding 10 yards 

Double shift in stalls and skips 
Driving narrow or wide headings, 8 feet wide 
Double shift in headings 
Three men in headings 
Walling waste for airways ... 

Road props in headings, 6 feet or 9 feet 
All road props in stalls 
Cogs 8to^ on clay ... 

„ „ hard bottom ... 

Standing flats 
Double timber 

Tumbling places where required 
Colliers performing day work 
Discharging rubbish 
Hauliers ... ... • 

Hauliers in wet places . ..* 

Tippers ... -v 


I 8 

o 2 

8 o 

9 o 

o a 

0 I 
o li 


... per yard 
extra „ 
extra per ton 
extra per yard 


I 
I 
o 
0 
6 
I 

o 

» o 

each o 

o 

I 

1 

1 

2 
2 

•5 

o 

4 
4 


per pair 
each 
per day 
per tram 
per day 


3 » 


A lis^ of pric^ paid in Vorking an anthracite seam i? a|isp 
ppended. The seam run# about* 3 feet thick good coal, and 
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lying at a gradient of i in 4 to i in 6. It is worked by Idngw^ll 
with 15 yard stalls. These prices, show the'importance.of the 
“ slips ” which are peculiar to these seams, described jt p. m. The 
list reads as follows: — c ' • ‘ 

A 

“The following prices are agreed upon by the undersigned to 
be paid for working the Pumpquart vein:— " t 


“ I. Cutting large coal, face side ... ... ... ... per ton 

s. „ „ back side ... , ... ... „ 

3. Cutting through coal, either side ... ... ... „ 

4. Culm ... ... ... ... ... ... , 

5. Sticking coal to be mutually arranged between managers and 

workmen. 

6. Heading cut, narrow levels, face side ... ... per yard 

7 - „ „ backside ... ... ...' „ 

8. Opening out from narrow to wide (a) gradually ... ... e, 

(A) straight up ... „ 

(f) straight down ... „ 

9. Long cut in stalls ... ... ... ... 

10. Square. 

tl. „ „ skips ... ... ... ... . 

12. Heading tophole in solid ... ... ... ... „ 

13. Ripping top in levels, stalls, and other headings to be paid at the 

rate of ijd. per inch jier yard, forward measurement per inch 

14. Clod to be paid by an extra price per ton on coal as follows :— 

When clod is 4 Inches thick ... ... ... per ton 


>> >' » . » 03 

And over to inches in the same proportion. 

15. Deep headings in solid and opening out work ... per yard 3 9 

r6. „ „ not in solid „ „ ... „ i 5 

17. Slopes in solid „ „ ... „ 29 

18. „ not in solid „ „ ... „ , 

19. Walling waste, per side ... ... ... „ 06 

2a „ topholes, per side ... ... ... „ 10 

20(2, „ slants ... ... ... ... ... ... I o 

21. Pass by for trams ... ... ... ... ... each 2 o 

22. Timbering on levels ... ... ... ' ... ... per pair i 8 

» trfpholes . o loi 

24. Njgs alongside levels and slants ... ... ... each o 6 

25. Props under top, above clod, levels, and slants ... ... „ 03 

26. Cogs, usual height ... ... ... .... ... ' „ 16 

27. Double shift in narrow places... .x ... per yard i o 

28. „ „ wide places ... ... ... ... per ton o 2 

29. Props taken out ... ... ... • ...' each o g 

3a Changing trams to be mutually arranged between manager and men. 

31. Competent men working on consideration ... ... per day 4 7 . , 

32. Unloading rubbish ... ... • ... », ... per tram o 6 ? 
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S 3 > Percentage on Or off this list to be subject to advances and neducti^ 

;i. ■ ■ {)er agreement dated. - 

34. House coal to worknien to be a sAtled and fixed price of ijd. per cwt feti 

• small coaS from screenf. ' 

35. Permission to be given to the workmen’s committee to examine any working 

in dispute when requested by either employer or workmen. 

36. Carting coal, same payment as inditanllyd.” 


These price lists, customary at Welsh collieries, are more 
complicated and troublesome than those in most other mining 
districts. 



CHAPTER, XVII. 

CONDITIONS AND RESULTS OF WORKING IN 
DIPERENT DISTRICTS COMPARED. 

Local Variations in Method of Working.— Cen-sidering the 
close proximity of the coalfields of Great Britain, it is remarkable 
that so much variation should exist in the arrangements of labour 
and the systems of working. , 

Each district—especially the older districts, as Northumberland 
and Durham, and Staffordshire and South Wale.s—has developed 
its particular .system under the stress of local conditions and require¬ 
ments, and in the main independently of the others. 

It is interesting and not unprofitable to inquire how far do these 
local peculiarities tend to economical production and general 
efficiency. For instance— 

Is it better to subdivide the labour in the coal face, having one 
set of men to hew the coal, another to .set the timber, another to 
make height and build packs: or to put it all into the hands of 
one set? 

Is it better that each man should be paid independently, or 
tijat .several should share together ? 

Does the " butty ” or “ contractor ” system conduce t( 
economical working? ' 

What length of shift tends to the greatest efficiency ? 

How may the shifts of the different classes of labpur be bes 
arranged relatively to one another ? 

What size of coal tub gives the best result ? 

With a view to throwing light on such questions as tljese, th( 

authors have obtained detailed particulai;s of the labour employed 

*1 
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ti>e number of men in each class, the wages paid, the hotit*: 
worked, &c., and tfif results obtained in output and cost of woritr 
ing ,at fairly, typical collieries—eleven in number—in some of the- 
principal districts. * ’ 

These collieries included (i) and (2) two Northumberland steam 
coal collieries; (3J a Durham‘coking colliery; (4) a Durham gas 
cohl colliery; (5) an East Durham gas and house coal colliery, 
(6) a Welsh steam coal colliery; (7) a Welsh bituminous coal 
colliery; (8) a Warwickshire colliery; (9) a Staffordshire colliery; 
(10) a Nottingham hou.ser steam, and manufacturing coal colliery; 
and (ii) a,Yorkshire house ;md coking coal colliery. The parti¬ 
culars ascertained have l^n scheduled as follows (pp. 264-285):— 



m COLUERY WVKKING 4N1> MANAGEMMN'a 




9 . =3 

. t 

ii 
11 


<3 


5 B 
*1 
Is. 


'S'tS'' 

I ■* 


I . 

•/r ^ ^ 
■I*. II 
s M: i' 


o 6 

4 S m 

S " g 

g 5 V 

H S 


. « 
“ H 

I 


>< ■ 
P!i 

u 


o 

y 

y 

< 

3 

s 

u 


y 

oi 

u 

n 

S 

D 

» 

I 


!Z 


i 8 

-O ^ 


S !s 
11 


o “ .g 
”•2 1 
o •« li^ 

■= £ o 

O tf - 


OiO .5 £ 

•I «I 


- >o ii 5 ■£ 

^ a u = S' 

;= I 2 I 'S-l 

S' ” R “ 1 I 


i I I I i I 
I I I 5 .g i « 

5 N 'flj „ S o 

I s i" II" 

” "[ii 1^ <3 lo 



'2 * * 
- S H 


I =1 


1 ® 

s. < 

"" ^ 

^ IS 

§ •§ 


>> Ji 

8 , 2 


I - 

I ■ 

1/3 


t I 

I I-? 


Ill 


§ 
5 Q 

1 

•S fi 
o. 3 
V o 

Q S 


(3 9 
Wy 


^.2 

’5? 


I I 

«" 00 • 'J- 

5 0 

T3 0\ 0 tN 

•i vc^ po so •" 


O' o 


V 

S I 


^a. 

I 

I 



Deputies . . • • 27 • 3*59 — * Eleven S-hout and one 

Various—Wasteroen, "i ^ i. 

j- - 37 • 5 • 3 9 to 6 o Eleven lo-bour. • . > 

Rolieywaymen, &c. J ^ - -v -r 




81 § . 

|| ||. 
I- 

Ci 5 ^ 

•O e -g 3 

-'i K 

"a S Si 2 

4 ^ 


I ® 

If j I 

1 8 S ■! K ' 
|8 ^ I-S'^ 

i-: § rU 


sr^ « •c.a s 

osliKl 

y 11’! I 

v 4 i « <3 "'S, „ « 
" e ^ s'! 8 

w s -a “ g I 

^ ^ S « ;3 s 
s S § S *3 .« 

Mil 

sIHlI 

I 

IjJlII 

s & a J ^ * 




No. II.— NORTHUMBERLAND STEAM COAL COLLIERY. 
22,800 tons. 
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>. III.—DURHAM COKING COLLIERY. 
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IV.—DURHAM GAS COAL COLLIERY. 
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No. V.—EAST DURHAM GAS AND HOUSE COAL COLLIERY. 

Output per fortnight - • - I 3.*55 less 1,547 tons (colliery consumption, and workmen's coal and stones and dirt), leaves ii>6c^ tontf 

saleable, on which the costs per ton are calculated. 
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Tons per Hewer per Shift • • 2.84 tons. 

Average Daily Output per hand 

canployed below ... 1.21 ,, 

Av<»»ge Daily. Output jA* hand 
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I i ? 1.1. 

' " r -S “ 'H' 

A ■ e ' ij 8j s- 


'a “s s 

8 -s I & 

m & a o 


Repairers and Rippers 251 175 426 33 5 4 to 7 2 passes over 14. men .r 

screens), i% 7>4d. (mcluding 

Hauliers - - - 73 SI 124 10 5 o — ®/«). Other price»are paid to ' 

colliers for ripping 

Wallers and Labourers 86 74 160 13 2 10 to 4 4 stone) and tjen^rtog, &c. 



Various—Airways, &c. 


MSUL7S iN bmERBNT DmTRrcts. ' f‘ 



jK A—This instance‘shows that in the steam coal seams of South Wales, the cost of hewing is relatively low, but the cost of other labour is b^, 
dowfat te Ae heavy crush on tlie roads. * s 



Output per fortn^ht • - 5,563 tons. 

Kumber and Nature of Seams worked One seam : soft coal. No shooting nor holing. 70 p>er cent, of produce is small, over a 2$ inch bar screen. 
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cent, of the labour (and 86 per emt, of the cost) is employed in and nt^W the i 
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Examples I. to XI. Compared. —Much information'maj; b 
gathered from the foregoing examples. They cover most of th' 
conditions under which coal is got in Great 'Britain.—namely, thii 
seams and thick seams (i ft. lo in. to lo'ft. 6,in.); deep and shallow 
(760 yards depth of shaft to seams cropping out at surfa9e, am 
won by day drift); level and highly inclined (l in 3 to flat); gass; 
and dusty seams, where water .spray jets are' required along'th 
main roads, to seams worked with naked lights; good roofs, wher 
the roads stand without timbering, to bad roofs where the stronges 
timbering requires constant renewal; seams worked on differen 
methods, longwall, bord and pillar, and double-stall; and witl 
various arrangements of labour: the two shifts of hewers system ii 
the North of England, the collier system of South Wales tand th 
Midlands, and the butty system of Warwickshire and Stafibrdshirt 

At Northumberland and Durham collieries, ftohi 40 to 50 pe 
cent, of the hands employed underground, i.e., rather less than hal 
are hewers. The length of their shift is about seven hours bank t 
bank daily, or per fortnight their hours of work full time run abou 
seventy-six. 

The tons of coal they hew and fill per shift vary in the instance 
given from 2.84 to 4.84 tons, the average being 3.54 tons. Thes 
instances hardly cover the extreme limits, which ma)' be put £ 
about 2 tons in some of the thin, hard, steam coal seams to 5 and 
tons in some of the thick, soft coking and gas coal seams. Th 
4 foot 9 inch .seam working pillars in the No. II. instance must nc 
be taken as typical of the Northumberland steam coal collieries, th 
results in tons per hewer and cost of working being much bette 
than the average. But the average over the whole of Northumbei 
land and Durham of 3J tons is probably not far from the mark. 

The cost of hewing at the North-country collieries constitute 
from 48 to 58 per cent., rather more than half of the total cost ( 
underground labour. This proportion of cost varies generally £ 
the tons got per hewer, which is reasonably to be expected. Th 
actual figures in the six instances vary from is. 3.26d. to 2s. 7.14c 
and give an av'erage of is. iid. a ton as the cost of hewing an 
filling the coal into tubs. 

The average daily output per hand employed belpw is 1.48, sa 
lit tons, and 1.23, J ton less, when the surface hands are taken ini 
, account also. 

At the Welsh steam coal colliery the'cslliers (orm 35 per ceai: 
about one-third instead of about one-half) of the total hanc 
employed underground. They work^, 108 hours a fortnight (ft 
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ifiisw) in place of the 76 hours of the North country hewer, and th^, 
■ehthings per shift are^higher in aJ)out the same proportion as t^: 
longet time they worl?, allowing for the value of the free house and- 
coal of the North country miner. But much of his time the Welsh 
c< 5 lier js employed not in hewing but in stone work and timbering. 
About two-thirds of his wage is for hewing, and one-third for other 
work. In some of the thinner seams with a bad top stone, and 
little room for stowing it, this proportion is reversed, two-thirds 
of the colliers’ time being employed on “dead” work, and only 
one-third on “ coal ” work. The best s^eam coal seams of South 
Wales, 5 feet and 6 feet thick, and full of “slips,” require very little 
hewing, and are as different as possible in this respect from the 
hard stoam coal seams of Northumberland. 

Taking this into account, the production per man of the Welsh 
collieries is cortiparatively low, and the cost of hewing is high. 
This may*be partly due to the use of the large tram holding 
I to 2 tons. A man will fill a 10-cwt. tub towards the end of his 
shift, where he would siot attempt a 2-ton tram, and at many 
of the Welsh collieries the men restrict themselves to filling a 
certain number of trams, the limit being generally below what 
they might do. 

The difficult natural conditions of many of the Welsh collieries, 
their depth, the heavy pressure on the roads, the precautions needed 
to prevent explosions of gas and dust, are apparent in the relatively 
high cost of off-hand labour or dead work, which forms 70 per cent, 
of the total underground cost, in comparison with 57 P^f cent, at 
the North country collieries. But these conditions by no means 
prevail throughout South Wales. The circumstances of the 
bituminous coal collieries and the anthracite collieries to the west 
of the coalfield, working shallow seams cropping out at the surface, 
are altogether different from those of the deep steam coal seams 
farther east This is quite apparent from a comparison of examples 
No. VI. and No. VII. In No. VII., a bituminous coal colliery, work¬ 
ing by day drift, a 2 foot 8 inch seam dipping inbye at a gradient of 
about I in 6 on the double-stall system, nearly all the work is done 
in the stalls; 60 per cent of the men employed are colliers; %nd 
59 per cent of the underground cost is for hewing. The output 
? ^ collier per shift is only 2 tons, and per hand below i.2l ton, 
; ,and the cost per ton of underground labour is 4s. o.67d. 

> , It is interesting to c^rnpare this with No. IV., a Durham gas coal 

: coltieiy raising a*sin»ilar quantity of coal of a similar quality, most 

the output being “small” coal in both cases, and the hours oi 
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coal drawing per fortnight the same, lo8. Here the production p 
hewer, working shorter hours, is 4.84 tons, and per hand employ) 
below 1.92 ton, and the total undergrcmnd* cost qn the saleab 
coal, 2s. 7.7id. The output is got from two seams instead of or 
and the workings are much more scattered and cover a wider are 
On the other hand, they are thicker seams, and lying generally lev 
in.stead of highly inclined. * 

But allowing for such differences, there can be no doubt th 
the results show a higher state of efficiency in the one ca.sc th. 
the other. • 

At the Welsh colliery 382 hands are employed below, and 230 
them (60 per cent.) are colliers, the most highly paid 'class of labor 
At the Durham colliery 249 hands are employed for a simil 
output, and 97 of them (39 per cent.) are hewers. They wo: 
shorter hours (76 per fortnight as compared with’108), but they g 
more than twice as much coal per man per shift. Most'of thcoth 
work, the dead work, is done by men who receive a lower wag 
To put the bulk of the work into the hands of the most highly pa 
men does not tend to economy of production. 

Nos. Vlll., IX., and X. are examples of longwall working on tl 
butty system, where one man contracts to do all the work in a giv( 
length of face at a fi.xed price per ton of coal got, himself engagir 
and paying the other men needed. Strictly, it is the “ little butty 
system which is in operation in these examples, where the butty 
the stallman, in contradistinction to the butty or contractor systet 
where a contractor undertakes the coal getting of a whole distri< 
or it may be of the whole pit. 

In No. IX. instance it is noticeable that the contractors or stal 
men do most of the work themselves, the holers and loade 
numbering only about one-fourth of the total employed in the fac 
This is due, no doubt, to the short time that the collieries a 
working, only’ six and a half days in the fortniglit, which induces tl 
stallmen to do more work, and to earn all they can for themselves 
The effect of the short time is shown also in the high pn 
duction per rfan, 4.10 tons per collier, and 1.7 ton per ma 
esjployed below. 

In No. VIII. instance there are, roughly, two holers and gette 
to each stallman. 

The cost per ton of the stall work, which includes a good, de 
more than getting and filling the coaj, p, stated, is. lod. at 
2s. 0.32d., corresponds closely with'the cost of«h{;wing at the Noii 
country collieries. 
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J'TWs’eomparison suggests that the butty system ten4»'/iii 
l.-^eijonoiny. 

In^No. VII|. and No. IX. the proportion of men employed in, 
the face—stallmen, holers, a'nd getters—is also very similar to the 
proportion of hewers at Northumberland and Durham collierica^i 
rather less than half the total en^ged underground. 

fn the Potteries district, where the butty system is in general 
operation, the work of the holers and loaders is very irregular, as 
they “ play ” a good deal, owing to the fact that their wives and 
daughters and sisters work in •the potteries. In this district it 
would be very difficult to work on the Noith country system of 
hewers. A system which may work very well in one district may 
be quite unsuitable for another, owing to different local circum¬ 
stances. 


The high cdsfof the off-hand labour in No. VIII. instance, 
2s. 3.dd. higtier than any of the others, with the one exception of 
the Welsh steam coal colliery', is explained partly by the unusual 
crush and pre.ssure that qxist on the main roads, making them very 
expensive to maintain. It is much the same at many of the Welsh 
collieries, and is a condition of things which adds seriously' to the cost 

In No. VIII. example, coal-drawing is carried on during the 
night as well as the day, and the hours of coal-drawing per fort¬ 
night (228 hours) arc twice as many as is usual. This also tends 
towards an increased cost of off-hand labour, as a good deal of the 
repairing work is done in the short interval of five hours between 
the day and night shift 

No. X. example, for which the authors are indebted to Mr 
Emerson Bainbridge, covers much the largest output and the most, 
extensive scale of working, 31,780 tons a fortnight from four seams. 

It will be noticed that no stonemen, shifters, or putters are 
employed, the greater part of the work that falls to these classes 
of labour in the Northern coalfield being here performed by the 
stallmen, or by others paid by the stallmen. The costs are low, 
with the exception of the top hard seam, from which only a very, 
small output is obtained. 

In No. XI. example, of a Yorkshire colliery, a noticeable potpt 
is the large proportion of putters employed, 23 per cent, of the 
total below; and the highf wagjes they are paid, 5s. pjd. a shift, 
.Pwing to the gradient of I in 12, and to the roof being generally 
tedjthe putting is exceijtienallv difficult, and men rather than lads 
.^are needed for the ivark. 

Sri Tbe low proportion of deputies or firemen in this and pfiMii 
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instances—only i per cent, in comparison with 3 to 5 per cent* at' 
Northumberland and Durham collieries—is due to the fact that at 
the latter the deputies do much of the timbering ^nd laying way, 
which at the former is done by the colliers.. 

Size of Tub. —As regards th® rolling stock, or number of tubs 
required, the large tubs which are customary in South Wales of 
course reduce the number needed for the same output. 

Expressed in tons of output per fortnight, at the Welsh steam 
coal colliery, it is 25 tons per tub of ,40 cwt, as compared with 
5.4 tons per tub of cwt. at the Yorkshire colliery in No. XI. 
example, and 8 tons per tub of 8 cwt. at the Durham colliery in 
No. IV. example; or four and a half times as many fubs are 
required in No. XI. case as in No. IV. for the same output. 

But when we reduce it to the “least commctn denominator” 
of “ cwts. of coal held by the tub,” the Welsh collier^ comes out 
lower than any of the others, giving 0.625 ton of fortnightly output 
per tub per cwt. held as compared with i ton at the Durham 
colliery, and 0.834 ton at the Yorkshire colliery. 

The increased use of the rolling stock, and consequently the 
fewer tubs required; where work goes on during the night as well as 
during the day, is shown by the results in No. VIII. example, where 
the output per fortnight is 22 tons per tub of 9I cwt, or 2.31 tons 
per tub per cwt it holds. 

A good result is shown in No. 11 , example, where 7,250 tons are 
got from a 2 foot 7 inch seam with 350 tubs of iij cwt, equal to 
20 tons per tub, or 1.74 ton per tub per cwt Perhaps this size, lo 
to 12 cwt., may be taken as the “ golden mean.” 

As regards the relative cost and weight of the tubs, the 2 ton ' 
steel tram of the Welsh colliery, with Rowbotham wheels, costs 
£ 6 . 9s. 6d., and weighs empty about 12 cwt., whereas the wooden 
tub of the Durham colliery costs £%. 2s. 6d., and weighs a little 
over 4 cwt. The stock of 750 trams, therefore, represents a capital 
expenditure of ^^4,856. 

To provide a similar carrying capacity of 1,500 tons {i.e., 750 
trjims of 2 tons each), 3,750 of the 8-cwt. tubs would be require, 
and 3,750 tubs at £’},. 2s. 6d. each would cost £li,li&. 

The big tram is relatively much mbre economical in first cost^ 
and also in cost of upkeep. It also adds considerably to efficiency, 
in hauling and winding. . 

With two 2-ton trams, a singfe-decked c*ge‘brings up 4 tons 
of coal at a wind, and no movement of the cage is* needed ibci; 



3 /ii^ngiflg trams. For a similar load with lo-cwt. tubs, eight oi tlw»a 
4 Would be. required, aftd a cage with two or more decks, requinitg 
more time for changiilg tubs, aiid'adding much to the dead weight 
to be lifted. . • 

As showing what can be done in hauling with the big tram, the 
following is an actual instance of. horse haulage at a small Welsh 
colliSry worked by dJy drift. The tram, in this instance, holds on 
an average 22 J cwt. of coal. It is made of wood, and weighs empty 

cwt.; it is fitted with Rowbotham wheels (well known for their 
efficient lubrication). The *ize »f the wheels is 14 inches diameter, 
and most of the road is very wet. I'rom the top of an engine bank 
the trams are cbnveyed by horses along a water level 350 yards in 
length, which brings them out to the day to the top of a .self-acting 
incline leading to the screens. Two horses are employed, and one 
man and a boj'*; 8 to 9 trams go to each “ set,” or 9 to 10 tons of 
coal, and tlTere are always two “sets” on the road, one following 
the other, the man going with the front set and the boy following 
In this way, 437 tons of^coal, be.sidcs stone, have been led in ten 
hours, representing about twenty-five journej’s each way, or a 
distance travelled by the horses of clo.se upon ten miles. 

1 he useful performance of each horse is therefore 220 tons of 
coal led 350 yards, or 44 tons of coal conveyed by each horse one 
mile per day—a very good result. 

The labour is paid at a bargain price of |d. a ton (net), and this 
includes the conveyance of the coal down the .self-acting incline to 
tlie screens, and the wages of another man employed at the bottom 
of the incline, besides the man and boy already mentioned. 

General Summaiy.— If these examples of coal working (Nos. 
I.-XI., pp. 262-283) foay be taken as fairly typical of British col¬ 
lieries, it appears that, at the rate of wages prevalent during the year 
1904, the cost of labour on the average (omitting No. VI. example, 
where the cost is given on the large coal) was 3s. n.3d., say 4s., 
a ton on labour employed underground, and y.sd.on surface labour 
(screening, mechanics, etc.), making a total of 4s. yd. This of 
course must be taken only as a rough average, to which there are 
many wide exceptions. It may be well to add that it is the cost of 
labour only, forming as a tule about 50 to 60 per cent, of the total 
.cost of coal getting. To it has to be added the cost of materials, of i 
rojjalty rent, of rates aiyi Jaxe.s, and of management. )) 

The average production of (foal per hewer per shift runs about " 
I .tons. Per hand (man and boy) employ^ undeiground 
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average daily production is 1.39 tons, and including the sutBtdd;. 
hands i.iptons. In other words, under average conditions of British: 
coal mining for a daily output of'1000 tons, *840 men and boys are 
required, 720 of them underground and I2p on the surface; of the 
720 employed below, about 360 are hewers, receiving a wage of 
6s. to 7s. a shift, and the othert36o are variously engaged at a 
lower wage, with the exception of some stontmcn or repaired or 
rippers who are paid by the piece, and who earn high wages. 



CHAPTER XVIII. 

JITE COLLIERY MANAGER AND THE LAW. 

A SIGNIFICANT “Note" is prefixed to the Official Abstract of tl 
Coal Mines Regulation Act. which is issued by the Home Offi< 
for posting up at collieries. It is in the following terms 

“Note.— This Abstract is intended mainly for the undei 
officials a«d workmen employed in the mine. Otvners, agents, an 
managers must learn their duties by studying the Act themselvt 
Among their duties not specified in this Abstract are those ( 
sending notice to the* Inspector of the opening or abandonmet 
of any mine, shaft, or scam, of keeping accurate working plat 
. of the mine, of sending to the Secretary of State .accurate plans c 
r the mine on its abandonment, of making annual returns, etc. etc.” 

In the sentence here italicised (it is not .so distinguished in th 
official document) lies the gist of the Note, the duties subsequent! 
referred to being of a routine character, and such as may h 
undertaken by the parties concerned without sensibly increasin 
their burden of responsibility. But the owner, agent, or raan^e 
of a coal mine who studies the Act for himself will find that tb 
legal maxim that “every man is presumed to know the law” 
a significance for him which will very appreciably increase hi 
responsibility so long as he fills the position he has assumed. 

As in the case of other enactments imposing duties unde 
penalty, there may under certain circumstances be hardship ^ 
which he may not unreasonably complain; there may even b 
good ground for seeking not merely a change tn the law, but • 
radical amendment of its provisions in some respect or other; ba 
the law, whqp once duly enacted or established, has to be observo 
It one’s peril, and it is tlie pajt of a wise man to seek to know atv 
understand the rationale of the law he has to observe. It’* 
lyifortunate that the .provisions of the law tend to become i^ 
Wid more complex with the ever-varying conditions of human ^ 
iind activity, while the demands upon time and attention in 
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directiens also increase; but still every man “ must be presum^ 
to know the law,” if law is to maiijtain its hold*on society. 

Brief particulars of some of the Acts of l 4 rliainent with whicli 
(in addition to the Coal Mines Regulation Acts) the well-equ<ppejj 
colliery manager needs to make him.self more or less familiar, and 
which the official “Note” so considerately reminds him he had better 
“study for himself,” will be found towards the close of this chapter. 

In several re.spects the legal position of the colliery manager, 
as compared with that of other professional men, is practically 
unique; and to adequately apprecikte it, a brief survey of legisla¬ 
tion in regard to collieries may be desirable. 

Although in the case of other professions Parliament has 
made provision for the due qualification of persons setting up in 
the practice thereof, and although in the Factory Acts the Legisla¬ 
ture has established numerous and elaborate p'rovisiops for the 
regulation, and ensuring the sanitary condition, of factories and 
workshops, and has prescribed the conditions under which children, 
young persons, and women may be employed therein, and has 
also made provision as to hours of work and holidays to be 
observed, yet in no other industry save mining—or, indeed (it may 
be said) coal-mining—has it been attempted by Act of Parlia¬ 
ment to lay down precise rules and regulations for the conduct of 
the actual operations of a commercial undertaking. 

The Principal Act is stated to apply to “ mines of coal, mines of 
stratified ironstone, mines of shale, and mines of fire-clay ” (sect. 3); 
but it is in coal-mining that the statutory rules and regulations 
are for the most part applicable, and these have been brought into 
operation by successive steps during the last sixty years, the first 
enactment of the Legislature having been the Mines and Collieries 
Act of 1842. By that enactment (which included a provision that 
“ persons ” in charge of engines were not to be under 15 years of 
age I) an inspector was appointed to visit and report upon collieries, 
but he was not invested with any power, even of suggestion, as to 
their working. The Coal Mines Inspection Act of 1850 provided 
for the appointment of additional inspectors, with power to enter 
upon underground workings of collieries, penalties being imposed in 
cases of obstruction of the inspector or refusal of infovmation; and 
the Act also prescribed certain general rules to be observed at all 
collieries with a view to securing the safety of workings. Further 
Acts were passed in 1855, i860, and, 1862,% whiclj time provision 
had been made (among other things) for the efiucation of boys as 
^condition of their employment in miqes, and the appointment trf 
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tlteck-wei^ers by the working miners. But, as intimated in 
^evious chapter (a%/e, p. 56), it was not until the passing of.t 
Coal. Mines R^gulatibn Act of iS/s that the position of a collie 
manager was materially alTccted, and his work and responsibilit 
substantially increased by Act of Parliament. Provision b 
previously been made by the* Act of 1862 for the adoption 
special rules applicable at each colliery in addition to the genet 
rules (15 in number) then made; and by the Act of 1872 these genei 
rules were increased to 31, and all persons taking the manageme 
of collieries were to be qualified by ejeamination, in addition 
previous practical experience in the mine, as a condition of rankii 
as Certificated Colliery Managers. The Act of 1872, and a she 
amen^ng Act of 1886, were, eventually superseded by the prese 
Principal Act ot 1887. Since that date the main provisions of tl 
law afiTecting ttieVorking of collieries have remained unaltered. 

I he present position of a colliery manager, with its e.xtend{ 
duties anc^special responsibilities, is thus the creation, presumabl 
not of arbitrary measunes, but of a process of legislative growth- 
I arliament from time to time enacting more stringent regulatioi 
and extending the area of supervision; and whatever objectic 
may be taken to particular provisions of the law, the remarkab 
progress of the coal-mining industry during the six decades coverc 
by this legislation, and the smooth working of the Acts throug 
the recurrent periods of prosperity and adversity which are s 
marked a characteristic of that industry, may be taken to sho 
that in its main purpose, at all events—the course of legislatlo 
has been on sound lines. 

Further, Parliament has not only laid down general rules fc 
the working of mines binding upon owners, managers, and wofl 
men alike, but has entrusted powers and duties in relation t 
sueh working to inspectors appointed by the Secretary of Stab 
As these provisions have an important bearing on the relation t 
the colliery manager to the law, they may be set out here. 

The duties of an inspector are to ascertain whether the Act i 
complied with in all mines within his jurisdiction; to entei 
inspect, and examine any mine, by day or night, at all reasoiwbl 
times, but so^s not to impede or obstruct its working; to examini 
into and make inquiries respecting the state and condition of ahs 
muje, its ventilation, the sufficiency of its special rules, and eveiy 
tljing connected with tir relating to the safety of the person 
employed in that Air any contiguous mine, or the care and treat 
went of'the animals employed in the mine; and generallssitj 



#96 COILIERV.WORKim AND 

exercise all other powers necessary for the effective carrying outu. 
the Act. j * 

If an inspector finds a mine or anything connecjted with it, or 
with the control, management, or direction thereof by the manageij 
to be dangerous or defective in any respect which is not provided 
against by the express provisions oT the Act or some special rule, 
so as, in his opinion, to threaten or tend to the todily injury of any 
person, he is to give notice in writing to either the owner, agent, 
or manager, setting forth the particulars in which he considers the 
mine to be dangerous or defective,'and "requiring the same to be 
remedied. Unless it be remedied forthwith, he is also to report 
the same to the Secretary of State. 

If the owner, agent, or manager, objects to comply with the 
notice, he may, within ten days after its receipt, send the grounds 
of his objection in writing to the Secretary of* State,^and have 
the matter determined by arbitration. 

An owner, agent, or manager who fails, when no qbjection is 
sent, to comply with the requisition of the notice within ten days, 
or, when there has been an arbitration, to comply with the award 
within the time fixed by it, is to be guilty of an offence, of which 
the notice or award is to be deemed w'ritten notice. When pro¬ 
ceedings are taken for this offence, the owner, agent, or manager 
may give evidence that he has taken active measures for complying 
with the notice or award, but has not been able to complete the 
works, though he has used reasonable diligence; and if the Court 
be satisfied that this is the case, it may postpone their decision on 
the question of inflicting a penalty, and if the works are completed 
within a reasonable time, no penalty is to be inflicted. 

While the Act of 1887 — the Principal Act — has greatly 
increased the legal responsibility of the manager (as also of the 
owner or agent) of a mine, yet in one important matter—that of 
daily supervision of the workings—it simplified if not lightened 
his duties by making a new provision on that subject. The 
previous Act of 1872 required that the nfine should be “under the 
control and daily supervision ” of the “ manager ”; and “ it was 
clear from the true construction of that Act (said Lord Chief 
Justice Coleridge) that it was the duty of the manager to be in 
the mine day by day to supervise it j ancf when he undertook this 
most onerous duty, if he desired at any time to be away, then ,Jlje 
.Act required that he should pnjvide %ame other certificate 
colliery manager to fill his place during the peribd- of his ’absence” 
Jj^gment in P/ani v. Cheadle Valley Coal and Iron 'Company^ 
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11882] Q.B.D.). The present Principal Act now provides 
that m every mind daily personal supervision shall be exercised 
amr by th«^ manager or by 'an under-manager nominated fti 
writing by the owner«r agent, and holding either a first-class or h 
secon,d-class certificate. Such under-manager “ shall in the absence 
of the manager have the same fcsponsibility and be subject to the 
same liabilities as fhe manager under this Act; but the nomination 
of an under-manager shall not affect the personal responsibility of 
the manager under this Act.” 

This is only one instance in whijh the Act, while in some 
re.spects extending the area of respon.sibility which is to fall 
ultimately oS the manager responsible for the “control, manage¬ 
ment "and direction ” of the whole colliery, provides for tliait 
responsibility^bging delegated to (and to that extent shared by) a 
subordinate und?r-manager. 

Perhaps the most notable provision of the law in force since 
1887 is tig; following (sect. 50 of the Act):— 

“ Every person who contravenes or does not comply with 
any of the general rules in this Act shall be guilty of an offence 
against this Act; and in the event of any contravention of or 
non-compliance with any of the said general rules in the case of 
any mine to which this Act applies, by any person whomsoever, 
the owner, agent, and manager shall be guilty of an offence against 
this Act, unless he prove that he had taken all reasonable means, 
by publishing and to the best of his power enforcing, the said 
rules as regulations for the wprking of the mine, to prevent such, 
contravention or non-compliance.” 

As already mentioned in a previous chapter {ante, p. 57), by this- 
distinctive feature of the Act of 1887 the Legislature (in the wotdf . 
of the late Mr Maskell W. Peace) has thrown upon the colliery 
manager, "under various circumstances, a primary respoiisibilil^,( 
(which he can only rebut upon proof) should any person whom¬ 
soever contravene, or fail to comply with, its numerous stringent 
provisions.” 

The casual reader of the Principal Act rnight gather the 
impression that equal responsibility rests upon “owner,” “agpnt," 
and “ manager ” alike; and in certain events this may conceivaHy 
happen to be the case.’ • Tjjus the owner of a mine in whii^ 

V qiare than thirty persons are employed underground, or. ^ 
the case may ^ be) tlie»agen^ of such owner, cannot escape, 
.initial requirement of the Act (sect. 30) that he “shall nomirtjfe 
(• himself o'r some other person to be manager of such mme,’’;®l(iiii 
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manager to be duly qualified as a registered holder of a first-class 
certificate, nor the penalty of a fine not exc&eding ;f50, and a 
further fine not exceeding £io for every day dhring which a mine 
is worked for more than'fourteen days'without a duly qualified 
manager. Nor can the owner escape his ultimate liability for alf 
such pecuniary outlay as may be 'required to ensure the proper 
working of his mine in accordance with the reqifirements of the law, 
although in this respect the onus lies on the manager to keep the 
owner fully apprised of his obligations, which can only be ascer¬ 
tained and realised by the application of the manager’s professional 
skill and knowledge in working out the particular problems and 
solving the particular difficulties which present themselves in such 
variety in each separate colliery enterprise. 

The Principal Act requires (.sect. 49) that the “general rules 
[prescribed in the Act] shall be observed as far as' it' is reasonably 
practicable in every mine”; and it has been judicially decided 
that the expression “ reasonably practicable ” does not rel.ate to the 
carrying on of the mine as a profitable coneprn, but to physical or 
engineering difficulties in the way of carrying out the rules 
(IVa/es V. Thomas, 16 Q.H.D. 340). It may readily happen, 
therefore, that there may not infrequently be a conflict between 
pecuniary interest on the part of an owner and the legal responsi¬ 
bility which will fall ultimately on the shoulders of the manager, 
should there be any default under the Act. Thus, as regards the 
all-important requirement (Rule l) that “an adequate amount of 
ventilation shall be constantly produced in every mine to dilute 
and render harmless noxious gases,” if upon complaint made it 
should be proved that the manager, by the means provided by the 
owner, might have improved the ventilation, he will be guilty of an 
offence under the Act {Hall v. Hopwood, 49 L.J.M.C. 17). 

It is clear, tlierefore, that the substantial responsibility of com¬ 
pliance with the law, which means (in the event of failure or 
omission) liability to heavy penalties, rests in practice on tlie- 
colliery manager. „ 

Undoubtedly‘the gravamen of the complaint which (not un¬ 
naturally under the circumstances) is made by the colliery manager 
is that penal consequences (or in other words not merely civil but 
criminal liability) may attach to him, “ unless he prove” his freedom 
from responsibility for the act or omission complained of; whergas 
ft is an accepted rule in all criminal prosecutions that the burden pf 
proof lies on the prosecutor, for “every man iaipi-esumed to be. 
innocent until he is proved to be guilty.” 
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V' . This, b not the place for an attempt to fully discuss either ti« 
propriety or the expediency of the law thus impeached, butotle a 
two considerations may be suggested. 

The general rule, of evidence as to the burden of proof is, 
Undoubtedly, that he who affirms must prove. “ In civil actions it 
is sometimes a doubtful questi«)n where the burden of proof lies'; 
blit in criminal prosecutions the burden of proof is always on the 
side of the prosecutor in general, though as to particular items of 
the charge it may bo on the prisoner. .... In particulai 
instances, however, the hurdesi of proof may be on the prisoner. 
For instance, many Acts of Parliament make it penal to do certain 
things, or eten to possess certain articles (such as naval stores 
marked with the broad arrow), without lawful excuse or authority, 
to be proved by the person in possession." * 

An apoloJ;y*is perhaps nece.ssary to the colliery manager foi 
classing fiim, even temporarily and for sake of argument only, with 
presumal^ly criminally-disposed clas.ses of the community; but 
what is here said is sufficient to show that where from the nature 
of the case ascertainment of the truth in a legal proceeding is 
difficult without departure from an established rule of evidence, it 
is not unusual for such departure to be authorised. 

Further, it may be remarked that the law, as regards diverse 
relations in life, does not profess so to parcel out the duties of a 
citizen as that he can escape responsibility so long as he himself is 
personally free from blame. “ As in many cases acts and conduct 
that arc morally blameworthy must go quit of anything the law can 
do, so in many ca.ses, on the other hand, persons are exposed, foi 
rea.sons of public expediency, to legal responsibilities which may qt 
may not be associated with moral fault, and which cannot he 
avoided even by the fullest proof that in the particular case the 
person who is an.swerable before the law was morally blamer 

les.s.Thus a man is liable in most civilised countries 

for the wrongful acts and defaults of his servants in the course 
their employment, whatever pains he may have taken iij choosi*^ 
competent servants and giving them proper instruttions. Obvious^ 
this is a hard rule for the employer in many cases, but its existei^ 
in every system of law shows that in the main it is felt to be just,'ll 
A thirrf consideratton may be suggested from the point 
view—not necessarily that * of the lawyer, any more than 

• * Sir ]. Fit!»anies Stephen, ‘^General View of the Criminal Law” 
p. 303. See “ Tafldt on Evidence ” for a list of many such statutes. 

+ SirT. Pollock, “A First Book of Jurisprodence"(i896), pp. 5p, 51. 
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silling engineer (see ante, p. 58)—but one dear to the* average : 
Englishman, the point of view of practical utility Has the provision, 
jf the Act of 1887, throwing upon the colliery'manager the onys of 
aroving, upon a mishap occurring, that he is pot censurable, worked 
veil in practice ? And looking to the complexity of the operations 
)f a colliery, and the necessity of preserving fullest control by every 
esponsible official over matters within his province—coupled wi'th 
he necessity of preventing friction between managerial responsi- 
jility on the one hand, and official watchfulness to observe that the 
egal standards of safe working are 'maintained, on the other—can 
iny better device be prescribed than requiring the official responsible 
or a particular course of action to be ready in any eVent to show 
hat he for his part has done everything required of him by the 
aw? And lias the experience of eighteen years, since the im- 
leached rule of evidence was established, short n ’that it works 
injustly—that the colliery manager is as a common experience 
mjustly mulct in purse, or (more hatefully) oppressed in person ? 

Some such line of apology is probably, the best that can be 
iffered for what the aggrieved colliery manager may still feel is a 
egitimate grievance. 

There are, of course, large provinces of action and conduct in 
vhich the colliery manager, in the exercise of his calling, may 
ind himself under legal responsibility, irrespective of the provisions 
if the Mines Acts or other enactments concerning employers and 
workmen ; but in this chapter we have not ventured to enter upon 
!0 large a field. As regards those particular enactments above— 

,vhich the colliery manager, as a representative employer, is more 
jr less directly concerned with—it must be admitted that the 
‘ollowing list is sufficiently substantial, if not formidable:— 

The Coal Mines‘Regulation Acts, 1887 to 1905; the Truck 
Arts, 1831 to 1896; the Weights and Measures Acts, tS/S to 
1897 ; the Fatal Accidents Acts, 1846 [Lord Campbell’s Act], and 
[864; the Employers’ Liability Act, 1880; the Workmen’s Com¬ 
pensation Acts, 1897 and 1900; the Ex'plosives Act, 1875 ; the 
Trade Union Acts, 1871 and 1876 ; the Employers and Workmen 
Art, J875; the Conspiracy and Protection of Property Act, 1875, 
»nd the Conciliation Act, 1896.* 


* The provisions of these and of other enactments bearing on the admit!!©'’ 
aralkm of collieries will be found set out in “The S&tbtory Ljw relating to thtf 
IKanajement and Rating of Collieries,” by H. B. Hans Hain^on and Urquhari ’ 
IK Tqrbes (1902), as also in the fuller text-books of Bainbridge, MaeSwinney):" 




:^5i;Witn^egara to tne t ruck Acts, the colliery manager 
weM to acquaint himself with their provisions as set out in ah 
Memorandum * which has been issued by the Home Office for 
use of His Majesty’s Inspectors of Mines and Factories, and whid»: 
^gnificantly remarks at the outset that “ the provisions ,of these 
Acts have given rise to considerable difficulty of interpretation, and 
it is to be expected ehat until they can be revised and consolidated 
some difficulty may arise with respect to them.” 

In general terms, the effect of the Truck Acts is to declare that 
the payment of workmen’s^wagss tu goods is illegal. Any workman 
or servant coming within tlie Acts is entitled to his wages inmomy, 
and the employer or master cannot set off the price of articles 
supplied as wages. Any employer, or agent to an emploj'er, who 
infringes the Acts by paying or agreeing to pay wages in goods, 
is liable to a pensity of ;^io for a first offence, ^20 for a second 
offence, aiW ;^ioo for a third (i & 2 Wm. IV. c. 37). As stated in 
the Home Office Memorandum :— 

“The Acts.sppIyto copiers, in addition to the dau-ses of the Mines Acts 
affecting check-weighing, but as a rule deductions under section 12 of the Coal 
Mines Regulation Act of 1887 are not really deductions from earned wages at- 
all, but deductions from weights made in order to arrive at or compute wages, 
Ind hence such deductions will not offend against the Truck Acts, but their 
lawfulness or otherwise depends upon the Coal Mines Regulation Acts.” 

Again, according to the Memorandum :— 

“ It is not only the mere employer of a workman who is liable to punishment , 
.for illegally paying a workman in goods or supplying goods to him, but also att' 
masters, bailiffs, foremen, managers, clerks, and other persons employed in ' 
• superintending his labour. Goods supplied to a workman by those persons in' 
payment of his labour do not constitute a valid payment of his wages (TruA’ 
Act, 1831, section 25).” , 

The following clauses of the Memorandum,relate to the supplft-^' 
mentary Act of 1896:— 

“ Inasmuch as the older Truck Acts left untouched the power of the employei?' 
to inflict unlimited fines, or to make unlimited deductions in respect of bad • 
work, or for materials to be used as a means of the workman’s work, it war- 
thought expedient to restrict arlB regulate this power, and, therefore, by the Trudk-} 
Act of 1896, it was provided that such fines and deductionsVor negligent wodj^K 
or materials supplied, should be prohibited except under stringent conditiq)s, .?i!i 

and Cockburn.* A smaller (hut carefully compiled and annotated) -volume H’? 
“The Miner’s Guide,” by L. A. Aljierley-Jones, K.C., and Hugh H. L. Beilt^i) 
(4904), which is inscribed as “ Dedicated to the Coal Miners of Great Britain("i '* 
, i* The full text ^of this ^tfamorai^um will be found in “Everv Man’s OtSl 
Mviyn" (43rd edit^»> 1906), which (in addition to the Truck Acts) also 

the provisions of not a few of the enactments referred to in the text 
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.’ "The provisions as to fines are as follows 

“(i.) No money shall be deducted from wages or^payment made by 
workman, for or in respect of any fine^ unless the t^rms are 'contained in a : 
written contract signed by the workman, or else contained i!\,*a notice always ■ 
kept in some place where it may be easily seen, read,f-and copied. 

“It is to be observed here, that this section makes not only the deduction 
illegal, but the payment by the workmanralso illegal, and that the notice must 
be placed in a position in which it can be easily seen, retd, and copied by every 
one affected by it. It is open to the employer to change the notice from time 
to time, but such change would only affect future employment, respecting which 
at the time of the notice there was no existing contract. 

“(2.) The fines can only b^ fair and leasopable, and cannot be imposed 
except in respect of some acts reasonably likely to cause injury to the employer’s 
business. c 

“ (3.) At the time when any deduction or payment is made in respect of any 
fine, particulars of it must be supplied in writing, otherwise an offenetTagainst 
the Act has been committed. , 

“ Deductions for bad or negligent work are under re^iric!ions .very similar 
to those imposed in the case of fines. ^ 

“ It is to be noted that— 

“(i.) Not only is it an offence to make an illegal deduction, or receive an 
illegal payment, but also to make any contract for such deduction or payment 
If, therefore, an employer posts a notice embodying e.Kcessive fines or other illegal 
deductions, and persons work under it, an offence will have been committed, 
although no illegal fine or other deduction may actually have oeen enforced. 

“ (2.) A limitation of time, six months for taking civil proceedings, is imposed 
by the Act, whereas in the other Truck Acts no such limit is fixed.” 

Another important provision of the law—not included in the 
Truck Acts—is the enactment by Parliament in 1883 (46 & 47 
Viet. c. 31), that no wages shall be paid by any employer, or by 
any person on his behalf, to any workman at or within any public- 
house, beer-shop, or place for the sale of spirits, wines, beer, cider^ 
or other spirituous or fermented liquor, or any office, garden, or 
place belonging thereto or occupied therewith (save the wages 
payable by the proprietor of any premises wliereon such liquors 
are sold to any workman bond fide employed by him), under a 
, penalty of ^10 for each offence. ^ 

Under the Employers and Workmen Act, 1875 (38 & 39^ 
Vic#, c. 90), disputes between employers and workmen (not being 
domestic or menial servants) may be determined by Courts of 

- Summary Jurisdiction,* where the amount claimed does not exceed 

^- 

* Courts of Summary Jurisdiction consist, in country places, of two orcaene^ 
/'^tlces of the peace sitting in petty sessions, *ai.d in (^rtain towns, o&a 
•;(^,';«ipendiary magistrate. The magistrates hear and decide cases summarily^' 
i'vVHfeout ^ jury. 



iijliq; sinS. by County Courts where the amount claimed dots not' ‘ 
'txbeed £$0. The Caurt before whom such cases are brought may ; 
determine any. contract betvveentthe parties on such terms as it 
thinks just; miy adjusj and set off, one against the other, claims 
Jifede for wages, damages, or othervvise, on the part of either 
employer or workman; or, instead of giving damages for non- ■ 
perlbrmance of a contract, may (at the option of the defendant, and \ 
with the consent of the plaintiff), arrange an undertaking by the 
defendant, and one or more sureties for the performance of the 
contract, subject on non-performance thereof to payment of a 
specified sum, not exceeding £io. Appeal from a decision of such 
a Court lies to<Quartcr Sessions, in manner provided by the Act 
By |he Conciliation Act, 1896 (59 & & Viet c. 30)—which 
superseded the previous enactment of 1872, known as the Arbi- . 
tration (Master* ami Workmen) Act—new powers were given to the 
Board of 'ttade for the settlement of trade disputes, but these are 
too restricted to be of any great effect. 

Where a difference ^exists, the Board of Trade are authorised 
(i.) to inquire into the causes and circumstances of the difference ; 
(ii.) to take steps for the purpose of enabling the parties to meet 
together; (iii.) on the application of employers or workmen inter- 
ested, to appoint a person or persons to act as conciliator or as a 
board of conciliation; (iv.) on the application of both parties, to 
appoint an arbitrator. 

' The Act, however, is purely permissive; and as no compulsory 
powers are given either to the Board of Trade, or to a conciliator 
or an arbitrator, there are no means of giving actual effect to any 
decision which may be pronounced. (The case is very different v 
where, in trade or other disputes, proceedings for their adju.stment 
are taken under the Arbitration Act, 1889. There, a submission to ’ 
arbitration, unless a contrary intention be expres.sed therein, is to ; 
be irrevocable, except by leave of the High Court or a Judge, and ■ 
an award may be enforced in the .same manner as a judgment or ■ 
order of the Court.) Under the Conciliation Act, “the Board of- 
Trade may act upon the submission of one of the parties, but since 
it has no power to enforce the award of the conciliator, this jyo- ' • 
vision has never been invoked.” * ' . 

In any proceedings in'wliich a colliery manager may be inter-, ' 
..cste^ arising out of the Fatal'.Accidents Acts, or the Employers’ :^ 
. IJjpbility or Workmen'j Comi>^sation Acts, the application of 

* * Atheriey-Jones and Bellot in “The Miner’s Guide.” 

• • 
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Acts to any particular case will be so varied, and the jiianager's 
course will of necessity be so largely guided.by professional legal 
advice, that it would hardly servji any useful purpose to discuss or 
even enumerate their provisions herei And a similar remark is 
applicable to the Trade Union Acts, and' the other statute—^the 
Conspiracy and Protection of Property Act—whose provisiohs have 
been of late years so widely discussed in relation to the actiomand 
obligations of trades unions. Moreover, the legal questions thus 
raised, in the light of recent decisions of the highest tribunals as to 
the scope and true interpretation ol the^Acts, are so subtle and (in 
a sense) so complicated, t*hat it would be futile to attempt to con¬ 
sider them within the limits of the present chaptar. And seeing 
that they are to form the subject of attempts at fresh legislation 
now (March 1906) about to be maSe in Parliament, both by the 
Government and by private members, one may well be content 
to await the course of events before resuming the subject. The 
Parliamentary session of 1906 cannot fail to be of abiding interest, 
for good or ill, to all who are interested in the procedure or welfare 
of trade unions. ^ 
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APPENDIX. 


t. COMPARATIVE COST 

OF Working Bord and Pillar and Modified Longwall 
at,a Large Colliery. 

. I. Cost of AVorking in the Whole Coal ijy Bord and Pillar 
Method (described in Chapter XI., page 187).—As shown in the annexed 
sketch (Fig. 119), the pillars are 66 x 33 yards from centre to centre. As 
the walls are driven 5 yards wide, no yard work is paid for them. The 
bords arc 3 yards wide, and 8d. per yard is paid over and above the tonnage 





Fig. 119.—Sketch illustrating Bonn and Pillar Working 


price. The roof is a very bad one, and it i.s exceedingly difficult to k»ep 
it Supported with timber until the walls are holed. When a holing had 
been effected, i? was found cheaper to draw out all the timber, and allow 
the roof to fall freely, and then drive another “ fast place” on the rise side, 
leaving 6 feet of coal between it and the'drawn out bord. This second 
“place” was driven j yards wide,*and cost is. per yard for driving over' 
md above the tonnage price. 
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The cost of working thus in the whole may be estimated as follows 

Yards. Yards. Section. * 

66 X 5 X I. in .r ... = 366 cubic yards. 

33x3x1.111 . 1 ... = no „ 

30 X 2 X I. in . =. 67 „ 

Total cubic yards excavated in 6rst working 543 „ 

Section of seam, 3 ft. 4 in. It is known that i cubic yard of coal from this 

seam weighs very nearly 18.83 cwts. Therefore ^ ,,, , 

20 00 

is the yield of coal by the excavations made in the “ whole ’’ working. The 
cost per ton based on this yield is as follows, viz. 


ffewiiis— 

The score price is 14s. 4(1, per score, or* . 

Consideration .. 

Yard Work-- 

For driving 30 yards, 3 yard? wiile, at 8d. 

per yard . 0 0 

For driving 30 yards, 2 yards wide, at is. < 
per yard . i 10 o 


Per Ton. 

s. 4- 
I 7.86 
o 0.32 


£2 10 o 

;^2 10 O -f 5II.5 = 0 I.I7 

Deputy Woik— 

To find this cost, take 1.75 scores, which are 
the averse scores got by the numlicr of 
hewers under the charge of one deputy, jier 
dayinthispit ... 1.75=15.15 tons. 

Then 511.5 tons 4 - 15.15 = 33.76, the numlier 
of deputies’ shifts occupied in driving these 
excavations. 33 - 7 ^ at 4s. 1 1 d. ;^S. 6.s. -f 5 r r. $ = o 3.70 


Cutting Bottom — 

+ 33 + 30 =='^29 yards at is. 4d. .^ 8 . 12s. 511.5 = o 4.03 

Timber — 

The cost for timber was exceedingly high, the stone being 
so bad tliat a bord and wall had to l>e twice timbered 
during driving, and only one-third of thtf'last timber was 
saved for'further use. The amount for timber for driving 
a Iwrd and wall was ^^25. 9s. 6d., which divided by 511.5 0 11.92 

The cost for brattice doors and stoppings for Ixird and wall 
= 2.83d. per ton, but it is found that this expenditure w’ill, 

ensure the ventilation of two pillars, therefore 2.83-r 2 ... =0 1.41 
Cost of working in the whole . 3 6.ii» 

. t — 

— I- - -g — -— 

• The authors are indebted to Mr Thos. Lishman for ^rfciission la quote thes« 
tg&res. ^ 
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*n. Cost of Working Pillars. —This has been obtained by taking 
the quantities (jnoney Snd scores) from the wage bills for six pays 

, • * 

'Paidfcr Hewing-^ • T**’ 

* ^^77* 9®* S^l* T" coals hewn 285 scores 9 tubs = 2472 tons =i 5.23 

^ Dep^ity Wotk— • 

The amount for life same six pays was ^^35. 12s. 5(.l. ^2472 ... = 0 3.45 

Ridding, ^c .— 


Riclders ami chockineii drew all ^uds . 

0 

II 

Bottom Cutting— 

Amount ptid for six pays was $'>• 6d. -r 2472 . 

il 

0 

Timber— • 

This is ohtmaed by lahintj the total amount for the whole pit 
for sjune six pays, and the tons raised in the same lime, 
, ''h*»;^ 333 - 6s. I Id.-:-30,598 . 

* Cost of working in the broken . 

= 0 2.61 

2 374 

• 

III. Cost of Working Modified Loncwali,.— The method here 
referred to has been described in Chapter XII., page 203, and the cost may 
be stated thus: — 

Hewing — 

For same six jiays as were taken for finding the cost of ordinary 
pillar working, there was paid £,212. 2s. 9d. ; coal hewn 
in longwall in same time 429 score 3 lubs=:37i7 tons; 
,^252. 2s. 9d.T 3717 . 

*. d 

- I 4.28 

Deputy Work — 

For same six jxiys, ^35. is, 2d. 3717 

= 0 2.26 

Cirnkmcn and Gatewaymm — * 

;^I38. 19s. 4(1.-f 3717 . 

= 0 8.97 

Bottom Cutters— 

lyi. 17s. 7d. .=. 3717 . 

= 0 2.12 

• 

Timlter and Chocks — 

This is obtained .is in ordinary broken, and is taken at the 
same cost per ton, viz . 

• 

• 

0 2.61 

Cost of workiiig longwall . 

2 8.24 


• Having found ^he cost of working in the whole and broken, and in the ; 
longwall, it^ is neceSsJry to institute a comparison between these costs in^- 
EKder to^rive at a just conclusjpn. In^doing this, the average 
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whole and broken must be taken as the standard of comparison with 
longwall. • 

By calculation we found that a w^ll and two bftrds yielded sn.j tons 
(see page 244). The yield of pillar when' rempved by Juds can be very 
nearly correctly estimated in the same way;— ‘ 


Yds. Yds.- Yds. 

^ - S = 58 length of pillar 
33-5 (wall) ss 28 yards width of pillar 


j-Then, 58X2SX 


1804 cubic yards. 


.804 XiS.83 = 33|p^_^3^^_^^ 

Deducting loss in broken =9 200 ,, 


1498 ,, 

Now 511.5 X 3s. 6.sd. = £90 II 6 
And 1498.0 X 2s. 3jd ~ 174 3 i 

2009-5 ;^264 14 7 


Then £2$^ 14s. yd.-f 2009.5 — 2s. 7.6id., being the average cost of working by iJord 
and pillar. Comparing this with cost of longwall, we have— 

I Per Ton. 

s. d. 

Modified longw’all. 2 8.24 

Bord and pillar . 2 7.61 

Ditference in favour of bold and pillar working o 0.63 

But this re.sult does not properly represent the relative advantages 
of the two systems of working in this pit, as it was found that the 
proportionate yield of round coal was higher by the longwall than by the 
bord and pillar method of working. From an elaborate series of trials the 
following results were arrived at:— 

Longwall, 56.78 per cent, round ; 43.22 per cent, of small coal. 

Broken, 47.38 „ „ 52.62 „ „ 

Whole, 46.67 „ „ 53.33 „ „ 

This increased proitece of round coal is one of the chief advantages cf Hu 
longwall mode of ■working, and is best exhibited when compared with 
ordinary produce. Taking, say, ns. id. per ton to be the average selling 
price of round coals over the pays enumerated above (taken to obtain cost 
of hewing) and of small, 3s. 5fd. per ton:— 

" 511.5 tons at 46} per cent, of round . =237.84 tons. 

1400.0 „ 47i „ „ ... _. =661.50 „ 

Total round yielded by whole and broken working 

of one pillar . 899.34 

—— .-•-,— - 

• The actual deduction by calculation from figures already givbn is 7 y^rds, but 8 is 
pe^jyifater the truth, owing to liability to extra^loss due to the extra bord. 
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237.8+ . =273.66 

!4oao - 661.50 «... ... * 73S.50 

TotiU small yielded^y the pillftr fpig.i6 

* ■ I 

• 

Then 899.34 tons at us. id. =;J488 7 6 . 

And 1012.16 „ ^38.5^6.= 176 I 5 

^1911.50 ;6664 8 II 

We thus arrive at ;£664. 8s. iid.-i- 1911.5 = 6s. ii.+id. per ton, being 
the average selling price of eaph to« of coals ^ot by bord and pillar. 

Treating the longwall mode of working in the same way, and using the 
above quantities^ we have— 

*1911.5 tons at 561 per cent. <X round produce 
1911.50-1qii4.77 

Then 108J.77 at lla id. = ,i65l 2 9 
AnS 826.73 at 3S. 5jd. = 143 14 7 

;£794 17 4 

;^794. 17s. 4d. 4 - 1911.5 =■ 8s. 3.79d. per ton, being the average price 
per ton realised for coal worked by longwall, then 8s. 3 . 79 d' “ tt- 4 tii' 
= IS. 4.38d. (-0.63d. extra cost of working), which means a balance oi 
IS. 3jd. per ton in favour of the modified longwall, due entirely to the 
increased produce of round coal. 

There is another advantage possessed by longwall which ought to b( 
recognised. The hewers can produce more coals per shift than in bore 
and pillar, as the following results, taken on an average of six pays, show 

Longwall hewers’ produce 4.1S tons per shift. 

Bord and pillar do. da 3.16 „ » 

In favour of longwall 1.02 ,, »» 

This is equal to an increased production of 32^ per cent in favour c 
longwall 


— 1084.77 tons of round 
a 826.73 tons of small 



II. COAL MINES REGULATIO]^ ACT, 1887 

(50 & 51 ViCT. C. 58).* 


Abstract of the AcT.t 

1. Impedion. —The Secretary of State may appoint Inspectors (under 

whatever title he may from time to time fix) of mines, and assign them 
their duties. • 

For appointments to inspectorships in Wales and Monii/iouthshire, 
among candidates otherwise equ.illy qualified, persons having a knowledge 
of the Welsh language shall be preferred. (S. 39.) 

An Inspector may not hinrself be or practise, or be the p.artner of one 
who is or who practises, as land agent or mining engineer, or as a manager, 
viewer, agent, or valuer of mines, or as arbitrator in mining c.ises, and may 
not be otherwise employed in or about any mine, or be a miners’ agent or 
a mine owner (whether such mine is one to which the Act applies or not), 
nor may he be a partner, or have any interest direct or indirect in .any 
mine in the district under his charge. (S. 40.) 

M.anagrr anb Under-Manager. 

2. Manager. —Every mine in which more than thirty persons are 
.. employed below ground, or, if less than thirty, where the Inspector by 
\lotice requires it, must be under the control, management, and direction 

manager, who may be the owner or agent or some other person 
holdi'ft^ * fitst-class certificate. Notice in writing of the name and address 
of a manag®'' appointed must be sent to tlje Inspector of the district. 
(S. ,20.) '' 

3. TemporuH appointment. —If unable to obtain a certificated manager, 
'the owner may aiT7°'tit a competent person not certificated to be manager 
for not exceeding t»9 tnonths, or longer, until .such person has an oppor- 

' * For amendments of this aS' w subsequent Acts, see pages 392, 395, 396. 

t The Abstract set out hereX*” authority the Secretary of 

,, State, for posting up at coIUeries, required by s. 46 of the .Act (see page 331). 
T Amended Abstracts ate issued from tinW ‘o ‘‘“u. embodying the alleralionk made by 
’ later %cts, , ' ' 
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tunity to iibtain by examination a certificate in the district where he is 
acting. Notice_to be sent to the Inspector. (S. 2cr(i}.) 

4. .Dailypersonal sufenlsion of afnine must be exercised either by tbe 
manager or by aS under-jianager nominated in writing by the owner 01 
agent of the mine. (S. 21 (i).) 

Ah under-manager must hold %ither a first or .second class certificate, 
and in the absence of fhe manager will have the same responsibility and 
be subject to the same liabilities as the manager; but the nomination oi 
an under-manager will not affect the personal responsibility of the manager. 
(S. 21 (2).) 

6. Disqualification. —.\ contractor for mineral, or person in the employ 
of such a conlrictor, is not eligible for the post of manager or under- 
manageisunder the Act. (S. 22.\ 

7. C«V{^ca/«.-j~Holders of— 

(i 4 ) A certificate of competency under the \ 

Act of 1872, I 

(2.) A certificate of service under the Act of 1 ,^re qualified to be 
1872, * j managers. 

(3.) A first-class certificate of competency I 
under the Act of 1887, / 

.\nd holders of— 

(i.) A second-class certificate of competency 

under the Act of 1887, I Are qualified to be 

(2.) A second-class certificate of service j under-managers, 
under the Act of 1887, / 

Certificate of Serrice under the Coal Mines Act, 1887.—A second-class 
certificate of service under this Act shall be granted by the .Secretary ol 
State to every person that .satisfies him either that before the i6th .Septembei 
1887 he was exercising, and has since that date exercised, or that he has 
at any time within five years before the i6th September 1887 for a period 
of not less than twelve months exercised, in a mine required to have a 
manager, duties substantially corresponding to those of an under-managei 
of a mine. (S. 80.) • ^ 

8. Examinations.—K board for examinations will be constituted foi 
' each district. The members are appointed by the Secretary of Sate, 

amongst them qje three per-sqns employed or who have been employed k 
or about a mine in the district not.being owners, agents, or managers of t 
• mine.. Every applicant for a certificate of competency is examined bj 
exjminers appointed by tjjei board,according to rules made by the boaw 
as to the conduct o£ «saminations and the qualifications of the applicants 
■>(8. 24.) An applicant must first obtain an acknowledgment from du 
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■ ■ ' I . , ' ^ Ip 

Secretary of State that the requisite fee had been paid, whicly has been 
fixed to be for a first-class certificate ^2, for a seoond-class £,1. (S. 25 
and Schedule II.) ■ . 

No person shall be entitled to a certificate unless he has had practical 
experience in a mine for at least five years. (S. 2*3 (i).) • 

In every examination regard shalj be had to sueh knowled^ as is 
necessary for the practical working of mines in thev district for rfhich it is 
held. (S. 24 (2).) 

In the case of applicants for second-class certificates the examination 
and qualifications required shall be suitable for practical working miners. 
(S. 24 (2).) 

Every applicant who has passed the examination satisfactorily, and has 
given satisfactory evidence of sobriety, experience, abilfty, and general 
good conduct, is entitled to receive from the Secretary of State" such a 
certificate of competency as his case requires. (S. 26 (i).) 


Accidents. , 

9. /fnva'rni'f.—Notice in writing shall be sent to the Inspector on behalf 
of the Secretary of State [in Scotland on behalf bf the Lord Advocate], by 
the owner, agent, or manager of a mine, of the occurrence of any accident, 
whether above or below ground, which causes to any person employed in 
or about such mine loss of life, or serious personal injury, or if the accident 
is an explosion of gas or an explosion of explosive material, or explosion* 
of any steam boiler, any personal injury whatever, within twenty-four hours 
of such accident taking place, specifying in the notice the character of the 
explosion or accident, and the number of persons killed or injured respec¬ 
tively. (S. 35 (i).) 

10. Place of Accident .—In the case of loss of life or serious personal 
injury in a mine, the place where the accident occurred shall be left as it 
was immediately after the accident for a period of three days, or until the 
visit of the place by ar* Inspector, unless so doing would tend to increase 
or continue danger, or would impede the working of the mine. (S. 35 (2).) 

11. Notice of Death .—In the case of personal injury previously reported 
as directed by the Act, if the sufferer dies, notice of the death must be 
sent to the Inspector, within twenty-four houjs after such death is known 
to the owner, agem, or manager. (S. 35 (3).) 

J2. Inquiry into Accidents .—A special inquiry into any explosion or 
accident in a mine, and of its causes and circumstances, may be held 
where the Secretary of State thinks such a forrhal investigatiftn is expedient. 
(S. 45-) 


* Note.— Returns are to be made through the Board of Trade tn the cas^ of explosion 
of fleam boileis. 
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•13. Cormet^s Inquest.—Ttxt coroner, before opening an inquest on the 
body of a person whosfc death has been caused by *1 explosion or accident 
in or about a mine of tfliich notice & required by the Act to be given to 
the Inspector, fliust not^allow, nor 'must the constal)le summon for the 
purpose any person having a personal interest in, or employed in, or in 
the management of the mine to ser^ on the jury. (S. 48 (7).) 

’The coroner at th# opening of the inquest may forthwith take evidence, 
to identify the body and order the interment thereof. (S. 48 (3).) 

The coroner may proceed with and conclude the inquest notwith¬ 
standing the absence of any Jnspc^tor, or other person, on behalf of the 
Secretary of State to watch the proceedings, if {a) he has given the 
Inspector twenl^-four hours’ notice of the time and place of holding the 
inquest^ and {b) the explosion or accident has not caused the death of 
more than one person ; and (c) tfle majority of the jury think it unnecessary 
to adjourn it. 48 (4).) 

In all Other cases the coroner must, after opening the inquest, adjourn 
thS inqu'iffto some later date, unless an Inspector or some person in 
behalf of the Secretary of State is present to watch the proceedings. 
(S. 48 (i).) 

The coroner must give the Inspector of the di.strict four days notice 
in writing of the time and place of holding the adjourned inquest 

(S. 48 (2).) 

The coroner shall allow the Inspector present at the inquest to examine 
any witness, subject, however, to the order of the coroner. 

The coroner shall also allow (q) any rchitive of any person whose 
death may have been caused by the explosion or aceident; {!) the owner, 
agent, or manager of the mine; and (r) any person appointed by the order 
in writing of the majority of the workmen employed, to attend and examine 
witnesses at the inquest, either in person or by his counsel, solicitor, or 
agent, subject, however, to the order of the coroner. (S. 48 (8).) 

The coroner, if it be an inquest at which an Iftspector is not present, 
must send to the Inspector of the district notice in writing of any neglect 
or defect in or about a mine of^ which evidence has been given at the 
inquest as having caused or contributed to the explosion or accident, and 
which appears to the coronewor jury to require a remedy. (S. 48 (6).) 

Empi.oyment of Boys, Gisls, and Women. 

14. “ Boy * means a raafe under the age of sixteen. 

“ Girl ” means a female under the age of sixteen. 

“Woman” means, a female of the age of sbiteen or upward^. 

^(S. 7 Si). * 

V 15. Misrepresentation of a|e is an offence. (S. 64.) 
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Restrictions as to Employment below Ground. , 

16, Girls and Women ■) '' 

of any age I May npt be employed. 

Boys under 12 I ' , ' 


Boys over 12 


^ Not for' more than fifty-four hours in one 
week. 

Not for more than ten hours in one day. 

Eight hours’ interval between the period of 
employment on Friday and that of 
Saturdtiy to be allowed. 

Twelve hours’ interval between each other 
period of emiiloyment. 

A week to begin at midnight on Saturday 
and end at midnight or the succeeding 
\ Saturday. (Ss. 4, 5, 6). 


17. The period of each employment shall be deemed to begin at the 
time of leaving the surface, and to end at the time of returning to the 
surface. (S. 6 (2).) 


18. The immediate employer of every boy, if he is other than the 
owner, agent, or manager of the mine, shall, before he causes the boy to 
be below ground in any mine, report to the manager, or to some person 
appointed by the manager, that he is about to employ the boy in the 
mine. (S. 8 (2).) 


Restrictions as to Employment above Ground. 

May not be employed. 

(a) Not for more than six days in one week. 
(A) Not for more than six hours a day if 
employes for more than three days 
in a week. 

(f.) Not for more than ten hours a day if 
employes, for only thr^^e days or less 
than three days a week. 


Boys of 13 and upwards 
Girls of 13 and upwards 
- Women 

o <t ‘ 


\ 

Not for more than fifty-four hours in ode 
week and ten hours ifl one day. 


19. Girls under 12 
Boys under r2 


Girls under 13 
, Boys under 13 
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dat> 


(a.) Not to be employed between 9 p.m; ani 
S A-M- • 


Boys 

Girls 

Women 


Not on Sunday. ■ 

Nbt after 2 p.m. on Saturday. 

( 6 .) Eight hours’ interval between the period 
of employment on Friday and that of 
"Saturday to be allowed. 

Twelve hours’ interval between each 
other period of employment. 

(f.) A week to begin at midnight on Saturday 
* and to end at midnight on the suc¬ 
ceeding Saturday. 

(1/.) If employed continuously for more than 
, five hours, an interval of half an hour 
to be allowed for a meal. 

If employed continuously for more than 
eight hours, an interval or intervals 
for meals, amounting to not less than 
an hour and a half, to be allowed. 

(f.) Not to be employed in moving railway 
waggons. (Ss. 4, 5, 6.) 


20. In the case of a mine in Ireland, if exempted by order of the 
Secretary of State, the employment of boys, girls, and women after 2 p.M. 
on Saturday is not prohibited. (S. 7, proviso.) 

21. School Fees .—The person who pays the wages of a boy or girl 
must, after a single application in writing by the principal teacher of a 
public elementary school [in Scotland, State-aided school], which is 
attended by any boy or girl, pay regularly every week to such teacher, the 
cost of his or her schooling (not exceeding 2d. a week, or one-twelfth of 
the w'ages of the boy or girl), and may deduct from the wages of the 
boy or girl any sum so paid. (S. 10.) 

22. Sanitary A’rya/aftb/H.—Where it appears to any local authority by 
the report of their surveyor, that persons of both sexes are employed or 
intended to be employed at one time in any portions of a mine which are 
above ground, the local authwrity may, if they think fit, by written notice,, 
require the owner of the mine, within the time Ihereiif specified, to con¬ 
struct a sufficient number of water-closets, earth-closets, or privies pnd 
ashpits for the separate use of each sex. ( 3 . 74.) 


Wages. 

! 23. Place of Paymen^.r^o.%o:s are’ not to be paid on any premis^, 

us^ for the sale intoxicating liquor, or in any place contiguous to BO<*i 
premises. '(S. it (i).) 
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pWent by Weight. 

*4. Payment acard'ng to Weight. —Where the hmount.of wages paid 
to any of the persons employed in 'a mine depends on' the amoont t^ 
mineral gotten by them, those persons shall be paid according to the actud 
weight gotten by them of the mineral contracted to be gotten, and the 
mineral gotten by them shall be truly weighed at a place as near to the 
pit mouth as is reasonably practicable. (S. la (i).) 

35. Deductions,—"yhe owner, agent, or manager may agree with the 
persons employed in the mine that reductions shall be made in respect of 
stones or substances other than the mineral contracted to be gotten, which 
shall be sent out of the mine with the mineral contracted to be gotten, or 
in respect of any tubs, baskets, or hutches being improper^ filled, in those 
cases where they are filled by the getter of the mineral, or his drawer, or 
by a person immediately employed by him. (S. I3 (1).) 

Such deductions may be determined in such special- mode as may be 
agreed upon between the owner, agent or manager, or some person they 
may appoint on the one hand, and the persons employed in ! 7 i'f mine and 
their check-weigher on the other; or. in the event of difference, by a third 
person, who is to be mutually agreed upon, or in default of agreement, tc 
be appointed by a chairman of quarter sessions within the jurisdiction 01 
which any shaft of the mine is situate. (S. 12 (i).) 

26. Weighing Machines.—list weighing apparatus used for determining 
the wages payable according to the weight of the mineral gotten are subjec 
to the Weights and Measures Act, 1878-1889 (41 & 42 Viet. c. 49, anc 
52 & 53 Viet. c. 31), and will be examined, once at least in every six months 
by an Inspector of weights and measures, or oftener if he suspects tha 
false weights or machines are being used. (S. 15.) 

Such Inspector is also to inspect all measures and gauges in use at 1 
mine, whether used for determining wages or not, but nothing in this (15 
section shall prevent or interfere with the use of the measures or gauge 
ordinarily used at the mine. (S. 15 (3).) 

Such inspector in fulfilling his duties as aforesaid is not to impede 0 
obstruct the ordinary working of the mine. (S. 15 (5).) 

37.* Cheekoiieigher, his Appohtment and Duties.—The persons employet 
in any mine, who are paid according to the Vteight of mineral gotten b; 
them, may station tit their own cost a check-weigher at each place appointa 
for the weighing of the mineral or material, and at each place appointei 
for determining the deductions, in order that he may, on thgir behalf, tab 
a correct account of the weight of mineral or of the amount of deductions. 

Such check-weigher is entitled to have every facility afforded hiip fo 
performing such duties, also for testing the weighing machines and checkin 
the tareing of tubs and trams where necfssary. (1 i3t,(7)’and (3).) 

jThe absence of a check-weigher is not to be any reason for inlerruptini 

. - - -1 I £ T' 

' fior^jirovisions of Acts of 1894 and 1905 relating to check-weighers, see pp. 395, 396, 
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or delaying the weighing or determination oi the deductions and dtte 
procrases Sonnected Herewith, unless the check-weigher has bad reason 
able grounds to think the work in question would not be proceeded with 
(s-iiii)-) ; . ; 

• aS. Information for Worimen.—Tbe check-weigher is authorised onj 
to take* such account or determine such deductions as aforesaid j but hi 
is at libdVty to give to^ny workmei? an account of the mineral gotten b; 
him, or information with respect to the weighing or weighing machine, thi 
tareing of the tubs or trams, the determination of the deductions, or am 
matter within the scope of his duties as a check-weigher. (S. 13 (3).) 

29. Non-interference witk'Worling.—K eheck-weigher may not in an; 
way impede or interrupt the working of the mine, or interfere with thi 
weighing, or with any of the workmen, or with the management of th( 
mjfe. tS- 13 ( 3 )-) • 

,30. Excess qfmDuty .—If a check-weigher can be proved to have im 
peded or interrupted the working of the mine, or interfered with the weighin{ 
oravith an^ the workmen, or at the mine, to the detriment of the owner, 
agent, or manager, done anything beyond taking such account, determininj 
such deductions, or giving such information as aforesaid, he is liable tc 
be summoned on the complaint of the owner, agent, or manager before 1 
court of summary jurisdiction, and the court may, if it thinks fit, aftei 
hearing the parties, make summary order for his removal. (S. 13 (4).) 

Another check-weigher may be appointed in his stead. (Ss. 13 (5) 
and 61 (2).) , 

31. Remuneration. —Where a check-weigher has been appointed by 
,the majority, ascertained by ballot, of the persons employed in a mine, 
and paid by weight of mineral gotten by them, and has acted as such, he 
may recover from any person for the time being employed in such mine, 
such proportion of his wages as may be due from such person, notwith¬ 
standing that any of the persons by whom the check-weigher was appointed 
may have subsequently left, and others have entered the mine. 

And the owner or manager where the majority determined by ballot so 
agree, may retain for the check-weigher the agreed contribution from the 
wages of the persons so employedy and account for the same to the check- 
weigher. (S. 14 (i).) ^ 

32. Check-measurer .—At a mine where, by permission of the Secreta^ 
of State, the persons employed are paid by measure or gauge of the minend 
gotten by them, a check-measurer may be appointed whose rights *end 
duties correspond to those of the check-weigher. (S. 13 (7).) 

• 

SflAr^s. 

• 33. Two to n .dffnc.a-^ubject* to special exceptions, every mine mt^ 
have two shafts or ^fftlets in communication with every seam at work, ani 
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ca[Kible of affording separate means of ingress and egress to the persons 
employed in every suclj seam. (S. i6 (i).) i, 

34. Diitance Apart. —The shaftsi shall not at. any point be nearer to 
one another than 15 yards, except i» the case of a minet provided before 
the ist January_i86s with two shafts less than '10 feet apart, and in that 
of a mine provided before the ist January 1888 with two shafts more than 
10 feet but less than 15 yards apart. (S. 18 (3).) . 

33. Communications between Shafts. — Communications between the 
shafts or outlets must be made not less than 4 feet wide and 4 feet high. 

Exceptions. —(a.) In case the communications were made before the 
ist January 1888 of the dimhnsions of 4 feet wide, and though less than 
4 feet, not less than 3 feet high, they may be continued in use without' 
enlargement. (S. 16 (i) (/').) 

[b.) The communications between shafts and outlets in any mine or 
class of mines are not required to be of the dimensions, prescribed in the 
Act if exempted by order of the Secretary of Slate— ^ 

(a.) In the case of the thinness of the seams: , 

(b.) Or in the case of other exigencies affecting such mine or class of 
mines. .1 

Provided in either case that the conditions (if any) annexed to the 
order of exemption are duly observed. (S. 18 (iii.).) 

36. Machineryfor Travelling Up and Down. —Proper apparatusfor raising 
and lowering persons at each such shaft or outlet shall be kept on the 
works belonging to the mine; and such apparatus, if not in actual use at 
the shafts or outlets, shall be constantly available for use. (S. 16 (i) (r).) 

See par. 58 (G. R. S.) as to examination of shafts, and pars. 76, 77 
(G. R. 19, ao) as to fencing shafts. 

General Rules. 

37. The following are the General Rules which are to be observed so 
far as is reasonably practicable in every mine. (S. 49)'* :— 

[The reports which, under the General R^le^, are to l.)e recorded in books ares— 
Rule I. Monthly, as to ventilation, excepting at mines not required to have a 
certificated manner. Rule 4. State of mine, daily, and for shifts having an 
interval between; to be in the handwriting of the person who makes the 
inspection. Rule 5. Machinery, guides, conductors, daily; shafts, weekly j 
each to Ire signed iry the person who malfts the inspection. Rule 7. With¬ 
drawal in case of danger. (G. R. 37.)] 

^Rule I. Ventilation. —An adequate amount of ventilation shall be 
constantly produced in every mine to dilute and render harmless noxious 
gases to such an extent that the working places of th^j shafts, levels,- 
Stables, and workings of the mine, and'the travelling roads to and from ^ 
those working places shall be in a ftt state for working and passing therein, 

■_i_i_ P- -* . 

* For provildons of the Ohal Mines Regulation Act, 1896, a5tothissect!on,seepp. 392,394. 

'v.,- :'t 
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In the ci^e of mines required by this Act to* be under the control of i 
' certi^cateti manager, th^quantity of air in the respective splits or current 
shall, gt least once in every month, bC measured and entered in a book to 
be kept for the pin-pose at the mine. • 

Rule 2. Where a fire is used for ventilation in any mine newly opened 
after the passing of this Act, the retupi air, unless it be so diluted as not 
to bt inflammable, shall be carried off clear of the fire by means of a 
dumb drift or airway. 

Rule 3. Where a mechanical contrivance for ventilation is introduced 


into any mine after the commencement of this Act, it shall be in such 
position, and placed under such conditions,’as will tend to ensure ks 
Being uninjured b^ an explosion. 

Rule 4. Examination of Mine, {a f Before each Shift commences Work. 
—A statidn or stations shall be aitjiointed at the entrance to the mine, or 
to different parts of^the mine, as the case may require; and the following 
provisions sljpll have effect;— 

, (i.^SAj^to inspection before commencing work:— 

A compAent person or competent persons appointed by the owner, 
agent, or manager for the, purpose, not being contractors for getting 
minerals in the mine, shall, within such time immediately before the 
commencement of each shift as shall be fixed by special rules made under 
this Act, inspect every part of the mine situate beyond the station or each 
of the stations, and in which workmen are to work or pass during that 
shift, and shall ascertain the condition thereof so far as the presenee of 
gas, ventilation, roof and sides, and general safety are concerned. 

No workman shall pass beyond any such station until the part of the 
mine beyond that station has been so examined and stated by such com¬ 
petent person to be safe. 

The inspection shall be made with a locked safety-lamp, except in the 
case of any mine in which inflammable gas has not been found within the 
preceding twelve months. 

A report specifying where noxious or inflammable gas, if any, was 
found present, and what defects (if any) in roofs or sides, and what (if any) 
other source of danger were or waj observed, shall be recorded without 
delay in a book to be kept at the mine for the purpose, and accessible to 
thduworkmen, and such report^hall be signed by, and so far as the same 
does not consist of printed matter, shall be in the htSidwriting of the 
person who made the inspection. , 

For the purpose of the foregoing provisions of this rule, two or more 
shifts succeeding'one another without any interval are to be deemed to be 
pne-^iff- [See also “Shot-firing,” par. 67.] 

(A) 'During Working Sk^. —(ii.) As <0 inspection during shifts 


—--r-y-- 

* See section 5 of Coal Mines Regutalion Act, 1896, at page 394 * 
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A similar inspection shall be made in the course of each 'shifi^ 9 f all 
parts of the mine in nrhich workmen are to work or pass durmg that shiftj 
but it shall not be necessary to record a report of the same in a book; 
Provided that in the case of a mine worked continuously throughput the 
twenty-four hqurs by a succession of shifts, fhe report of one of such 
inspections shall be recorded in manner above required. • 

Rule 5. Machinery .—A competent person or competent fersorts ap¬ 
pointed by the owner, agent, or manager for the purpose, shall, once at 
least in every twenty-four hours, examine the state of the external parts of 
the machinery, the state of the guides and conductors in the shafts, and 
the state of the head gear,« ropes, chains, and other similar appliances of 
the mine which are in actual use both above ground and below ground, 
and shall once at least in every week examine the state of the shafts by 
which persons ascend or descend; and shall make a true report of 'the 
result of such examination, and every such report shall be recorded without 
delay in a book to be kept at the mine for the purpose, and shall be signed 
by the person who made the inspection. 

Rule 6. Fencing.—YMtry entrance to any place which is uot in actual 
use or course of working and extension shall be properly fenced across the 
whole width of the entrance, so as to prevent persons inadvertently entering 
the same. 

Rule 7. Dangerous Places .—If at any time it is found by the person 
for the time being in charge of the mine, or any part thereof, that by 
reason of inflammable gases prevailing in the mine, or that part thereof, 
or of any cause whatever, the mine or that part is dangerous, every work¬ 
man shall be withdrawn from the mine or part so found dangerous, and a 
competent person appointed for the purpose shall inspect the mine or part 
so found dangerous, and if the danger arises from inflammable gas, shall 
inspect the mine or part with a locked safety-lamp; and in every case 
shall make a true rejiort of the condition of the mine or part; and a 
workman shall not, except in so far as is necessary for inquiring into the 
cause of danger ori-for the removal thereof, or for exploration, be re¬ 
admitted into the mine, or part so found dangerous, until the same is 
stated by the person appointed as aforesaid not to be dangerous. Every 
such report shall be recorded in a bdok which shall be kept at the mine 
for the purpose, and shall be signed ty the person who made the 
inspection. ' 

, Rule 8. Naked Lights .—No lamp or light other than a locked safety- 
lamp shall be allowed or used— 

(a.) In any place in a mine in which there is likely to be any such 
quantity of inflammable gas as ‘to render the use of naked lights 
dangerous; or ' , “ 

(A) In any working approaching near a place in,which there is likefy to 
■ be an accumulation of inflammable gas. 



^ OmciAL AtSTSACt OP ACT. 


? yi AsJ^when it is necessary to work the coni ifl any part of a ventifatti^ 
tJfetrict with Safety-lamps# it shall not be allowable to work the coal with 
naked lights in another .part of the. same ventilating district situated 
between' the place where such lamps are being used and the return 
airway. • 


Rule 9. *Sa/ety-/amps.—Vlheiever safety-lamps are used, they shall 
be so constructed that tjey may be safely carried against the air-current 
ordinarily prevailing in that part of the mine in which the lamps are for 
the time being in use, even though such current should be inflammable. 

Rule to. Locking Lamps.—\a any mine or part of a mine in which 
safety-lamps are required by this AA, or by the Special Rules made in 
pursuance of this Act, to be used— 


(i.) A competent person appointed by the owner, agent, or manager for 
• the purpose, shall, either at ^he surface or at the appointed lamp 
station, examine every safety lamp immediately before it is taken into 
the workings (Cr use, and ascertain it to be in safe working order and 
lecurgjvlocked; and such lamps shall not be used until they have 
been st# examined and found in safe working order, and securely 
locked: 


(ii.) A safety-lamp shall no*t be unlocked except either at the appointed 
lamp station, or for the purpose of firing a shot, in conformity with 
the provisions hereinafter contained; 

(iii.) A person, unless he has been appointed cither for the purpose of 
examining safety-lamps, or for the purpose of firing shots, shall not 
have in his possession^any contrivance for opening the lock of any 
safety-lamp; 

(iv.) Ltuifers .—A person shall not have in his possession any lucifer 
match or apparatus of any kind for striking a light, except within a 
completely closed chamber attached to the fuse of the shot. 

Rule II. iMmp Station .—Where safety-lamps are required to be used, 
the position of the lamp stations for lighting or relighting the lamps shall 
not be in the return air. • 

Rule 12. * Shot-firing .—Any explosive substance shall only be used in 
the mine below ground as follows:— 

(a.) It shall not be stored in the tnine: 

(A) It shall not be taken int* the mine, except in cartridges in a secure 
case or canister, containing not more than 5 lbs.: • 

Provided that on the application of the owner, agent, or manager 
of any mine, the Secretary of State may by order exempt sucli 
mine from so much C>f this rule as forbids taking an explosive 
substance into the mine extept in cartridges: 
ifP) Af workman shall not have in use at.one time in any one place, more 
^han one of su«h cases*or canisters: 

■I - _i_a__ 

* See section 5 of Coal Mines Regulation Act, 1896, at page 394 
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(rf.) In the process of chaining or stemming for blasting, a persfe. shall 
not usfe or have in his possession any iron br steel pricker, scraper, 
charger, tamping rod or stemmer, nor shall.coal or .coal dust be used 
for tamping: 

(f.) No explosive shall be forcibly pressed "into a hole of insufficiint 
size, and, when a hole has bet^ charged, the explosive shall not be 
unrammed, and no hole shall he bored forV a charge at *a distance 
of less than 6 inches from any hole where the charge has missed 
fire: 

{/) In any place in which the us^ of a locked safety-lamp is for the 
time being required by or in pursuance of this Act, or which is dry 
and dusty, no shot shall be fired except by or under the direction of 
a competent per.son appointed by the owner, agent, or manager of 
the mine, and such person .shall rtot fire the shot or allotv it to*be 
fired until he has examined both the place itself ji'here the shot is to 
be fired, and all contiguous accessible places of the samij seam within 
a radius of 20 yards, and has found such place safe for Armg; » 

(;•.) If in any mine, at either of the four inspections, under Rule 4 
recorded last, before a shot is to be fired, inflammable gas has been 
reported to he present in the ventilating district in which the shot is 
to be fired, the shot shall not be fired— 

(i.) Unless a competent person, appointed as aforesaid, has ex¬ 
amined the place where g.as has been so reported to be present, 
and has found that such gas has been cleared away, and that 
there is not at or near such plac* sufficient gas issuing or 
accumulated to render it unsafe to fire the shot; or 
(2.) Unless the explosive employed in firing the shot is so used 
with water or other contrivance as to prevent it from inflaming 
gas, or is of such a nature that it cannot inflame gas: 

(//.) If the place where a shot is to be fired is dry and dusty, then the 
shot shall not,be fired unless one of the following conditions is 
observed, that is to say,— 

(i.) Unless the place of firing, and all contiguous accessible places 
within a radius of 20 yards therefrom, are at the time of 
firing in a wet state from thorougjh watering or other treatment 
equivalent to watering, in all parts where dust is lodged, whether 
roof, floor, or sides ; or 

' (2.) In the case of places in which watering would injure the roof 

or floor, unless the explosive is so.used with w^ter or other con¬ 
trivance as to prevent it from, inflaming gas or dust, or is of such 
a nature that it cannot inflame gas or dust; , ' • 

(«.) If such dry and dusty place is jjart of <a,main haulage road, or^s a 
place contiguous thereto, and showing dust adbmmg to the roof and ; 
sides, no shot shall be fired there unless— 
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^i.) Both the conditions mentioned jn •siib-head (A) have beiS 
observed; or 

^i.) Unless such one of the conditions mentioned in sub-head (A 
as may be applicable to the particular place has been observed 
and moreover all workmen have been removed from the sean 
In which the shot is to be jjred, and from all seams communi 
eating with tho/shaft on the same level, except the men engager 
in firing the shot, and such other persons, not exceeding ten, a( 
are necessarily employed in attending to the ventilating furnaces 
steam boilers, engines, machinery, winding apparatus, signals, oi 
horses, or in inspecting; the‘mine: • 

{k) In this Act ^“ventilating district” means such part of a seam as has 

^an independent intake commencing from a main intake air-couree 
and an independent return altway terminating at a main return air 
course; and ^nain haulage road ” means a road which has been, oi 
for the lime being is, in use for moving trams by steam or othei 
mechS.iicr^power; 

(/.) Where a seam of a mine is not divided into separate ventilating 
districts, the provisions* in this Act relating to ventilating district! 
shall be read as though the word “seam” were substituted for the 
words “ ventilating district ": 

Clay and Jronslom Mines. —(;«.) So much of this rule as requires the 
explosive substance taken into the mine to be in cartridges, and so much 
of the provisions of sub-head (/) as relates to a dry and dusty place, and 
the provisions (g), (li), (/), (i), and (/) shall not apply to seams of clay oi 
stratified ironstone which are not worked in connection with any coal 
seam, and which contain no coal in the working. 

Rule 13. Water. —Where a place is likely to contain a dangerous 
accumulation of water, the working approaching that place shall not at 
any point within 40 yards of that place exceed 8 feet in width, and there 
shall be constantly kept at a sufficient distance, not bfiing less than 5 yards 
in advance, at least one bore-hole near the centre of the working, and 

sufficient flank bore-holes on each side. 

• 

Rule 14. Refuges on Underground Planes’uiorked by Machinery. —Every 
underground plane on which pStsons travel, which is self-acting or worked 
by an engine, windlass, or gin, shall be itrovided (if exceeding 30 yards 
in length) with some proper means of communicating distinct and definile 
signals between the stopping pjaces and the ends of the plane, and shall 
be -provided in every case with suijcient manholes for places of refuge, 
at internals of not more than 20 yards, or if there is not room for a person 
to sjand between the side of a. tub and tWe side of the plane, then (unless 
the tubs are moved*by«an endless chain or rope) at intervals of not more 
;'fhah to yards. 
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Rule 15, Refuges on 'Horse Roads ,—Every road on which i^rsons 
travel uncterground, where the load is drawn by tv horse or other animal, 
shall be provided, at intervals of not more than 50 yards, with sufficient 
manholes, or with places of refuge, and every such place of refuse shall 
be of sufficient length, and at least 3 feet in vtidth, between the waggtSns 
running on the road and the side of such road. There shall be at least 
two proper travelling ways into every steam-ijngine room 'and boiler 
gallery. 

Rule 16. Refuge to le kept clear .—Every manhole and every phee of 
refuge shall be constantly ke|)t clear,^and no person shall place anything 
in any such manhole or plahe of refuge. ‘ 

Rule 17. Horse Roads: Height to clear Horse .—Eyery travelling road 
on which a horse or other draught animal is u.scd underground shaH bp of 
sufficient dimen.sions to allow the hors^; or other animal to pass without 
rubbing against the roof or timbering. 

Rule r 8. Fencing: Shafts not in use .—The top of ever^ shaft which 
for the time being is out of use, or used only as an air shSTt, shall be and 
shall be kept securely fenced. 

Rule 19. .Shafts in use .—The top and all entrances between the top 
and bottom, including the sump, if any, of every working, ventilating, or 
pumping shaft shall be proi)erly fenced, but this shall not be takeryi^ 
forbid the temporary removal of the fence for the purpose of repait^r 
other operations, if projier precautions are used. 

Rule 20. .Shaft to he Cased .—Where the natural strata are not safe, 
every working or pumping shaft shall be securely cased, lined, or otherwise 
made secure. 

Rule 21. Security of Roofs and Sides.—The roof and sides of every 
travelling road and working place shall be made secure, and a person shall 
not, unless appointed for the purpose of exploring or repairing, travel or 
work in any such travelling road or working place which is not so made 
secure. ' 

Rule 22. Propping Titnher. — Where .the timbering of the working 
places is done by the workmen employed therein, suitiible timber shall 
be provided at the working place, gate end, pass bye, siding or other’ 
similar place in^the mine, convenient to 'the workmen, and the distance 
between the sprngs or holing proirs where they are required shall not 
exceed 6 feet, or such less distance as may be ordered by the owner, agent, 
or manager. 

Rule 23. Use of Dotoncast Shaft ,—Where there is a downcast and 
furnace shaft to the same seam, and both such shafts are provided' with 
apparatus in use for raising and'lowering pesspns, every person emplpyed' 
in the mine shaJJ, on giving reasonable notice, h^a 'the option of using: 
the downcast'sl»ft. 
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. {fly* *4; ConiftUn^ of Unginetrs. —In any mine which i» tist^ 
entered by Ineans of n\^chinery, a competent mal^ person not less % 
twenty-two years of age ^lall be appojpted for the purpose of working s 
machinery whichjs employed in lowering and raising persons therein, at 
shall attend for that purpose during the whole time that any person 
below ground in the mine. 

JVhere any shaft, pljjie, or level iS used for the purpose of communk 
tion from one part to another part of a mine, and persons are taken up 
down or along such shaft, plane, or level by means of any engine, windlat 
or gin, driven or worked by steam or any mechanical power, or by i 
animal, or by manual labour, the person in charge of such engine, windlat 
or gin, or of any [lart of the machinery, ropes, chains, or tackle connecti 
therewith, must l»e a competent male person not less than eighteen yea 
otage. . ^ • 

Where the machinery is worked by an animal, the person under who 
direction the drinft of the animal acts, shall for the purposes of this rtl 
be deemed ^0 be the person in charge of the machinery. 

• • 

Rule 2j. Signalling. — Every working shaft used for the purpose 
drawing minerals, or for th^ lowering or raising of persons, shall, if excee 
ing yards in depth, and not exempted in writing by the Inspector 
'^trict, be provided with guides and some proper means of coi 
municating distinct and definite signals from the bottom of the shaft at 
from every entrance for the time being in use between the surface and t! 
bottom of the shaft to the surface, and from the surface to the bottom 
the shaft, and to every entrance for the time being in use between tl 
surface and the bottom of the shaft. 

Rule 26. Overwinding .—If in any mine the winding apparatus is n 
provided with some automatic contrivance to prevent overwinding, thi 
the cage, when men are being raised, shall not be wound up at a spe( 
exceeding 3 miles an hour, after the cage has reached a point in tl 
shaft to be fixed by the Specia^^Rules. ^ 

Rule 27. Cover for Cage .—A sufficient cover overhead shall be usi 
for every cage or tub employed in lowering or raising persons in ai 
working shaft, except where the c»ge or tub is worked by a windlass, 
where persons are employee^ at work in the shaft, or where a writti 
exemption is given by the Inspector of the district. , 

Rule 28. Chain .—A single linked chain shall not be used for lowerii 
or raising persons in any working shaft or plane, except for the sfit 
, coupling chain attached to the cage or tub. 

Rule 29. Winding Drum.— yhext shall be on the drum of eve 
.machme used for lowering^ or raising persons, such flanges or horns, a 
, also if the drum is coniAl, such dther' appliances as may be sufficient 
i * prevent the rope from slipping. 
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■ Rule 30. WindUig Bribes ; Pmtion of CSge.-^Thae shall be a.)^cm 
to every machine worked by steam, water, or met^anical po»<er, and used 
for lowering or raising persons, an adequate brake or brakes, and a proper 
indicator (in addition to any mark* on the rope') showing to the‘person 
who works the machine the position of the cage,.or tub in the shaft. , 

If the druhi is not on the crank shaft, there shall be an adequate 
brake on the drum shaft. < 

Rule 31. Baieiug Machinery.— fly-whee\ and all exposed and 
dangerous parts of the machinery used in or about the mine shall be and 
shall be kept securely fenced. 

Rule 32. Steam Boiler. steam boiler, whether separate or one 
of a range, shall have attached to it a proper safety-valve, and. also a 
proper steam gauge and water gauge, to show respectively the pressure of 
steam and the height of water in ea'ch bojler. , 1 < 

Rule 33. Almosp/uric Pressure and Temperature.—k barometer and 
thermometer shall be placed above ground in a conspi(Sous position near 
the entrance to the mine. ' 

Rule 34. Ambulances. — Where persons are employed underground, 
ambulances or stretchers, with splints and bandages, shall be kept at the 
mine ready for immediate use in case of accident. 

^ Rule 35. Safety Contrivances.—'Ho person shall wilfully damage, or 
without proper authority remove or render useless, any fence, fencing, 
manhole, place of refuge, casing, lining, guide, means of signalling, signal’ 
cover, chain, flange, horn, break, indicator, steam gauge, water gauge, 
safety valve, or other appliance or thing provided in any mine in com¬ 
pliance with this .^ct. 

Rule 36. Obedience to Orders. —Every person shall observe such direc¬ 
tions with respect to working as m.ay be given to him with a view to 
comply with this Act or the Special Rules in force in the mine. 

Rule 37. Books. —books mentioned in these Rules shall be 
provided by the owner, agent, or manager, and the books, or a correct 
copy thereof, shall be kept at the office at the mine, and any Inspector 
under Uiis Act, and any person employed in the mine, or any one having 
the written authority of any Inspector or person so employed, may at all 
reasonable times inspect and take cop'ies of and extracts from any such 
books; but nothing in these Rules shall be construed to impose the 
obligation of keeping any such book or a copy thereof for more than 
twelve months after the book has ceased to be used for entries therein 
unoer this Act. (See par. 52.) 

Any re^rt by this Act required to- be 'recorded in i book may be 
partly in print (including lithograph) and partly in writing. 

Rule 38. Inspection on behalf of Workmen. —The persons employed in 
a mine may from time to time appoint two of* iSieir nivmber or any t#o: 
persons, not being mining engineers, who are practicSirworking miners, to- 
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the mine at their cost, and the persons so appointed shidt 
»llo««il oirie at least jn every month, accompanied, if the owner, ag^'* 
or manager of-the mine thinks fit, by himself or one or more officers if- 
tte mine, to go to every part of the mine, and to inspect the shafts, level% 
(fianes, working places, return airways, ventilating apparatus, old working^ 
and machinery. Every facility shall he afforded by the owner, agent, and 
meager- and all persojs in the mine for the purpose of the inspection, and 
the persons appointed* shall forthwith make a true ret>oit of the result d( 
the inspection, and that report shall be recorded in a book to be kept at 
the mine for the purpose, and shall be signed by the persons who made 
the inspection; and if the.reixut state tlje e.xistcnce or apprehended 
existence of any danger, the owner, agent, or manager shall forthwith cause 
a true copy of the report to be sent to the Inspector of the district. 

• ,Rul^ 39. Coa/ge/ier mrhng alone. —No person not now employed as 
a coal or ironstone getter shafl be allowed to work alone as a coal or 
ironstone getter*i the face of the workings until he has had two years’ 
experience of such work under the supervision of skilled workmen, or 
unless he *hiei have been previously employed for two years in or about, 
tfie face of the workings of a mine. (S. 49,) 

38. False Statement of'Qualification under General Rule 39.—The em¬ 
ployment of a person at a mine in working alone as a coal or ironstone 
getter, not being tiualified for such work pursuant to General Rule 39, if 
taking place on his representation that he was so qualified, and on the 
acceptance in good faith of such representation, shall not involve the owner, 
agent, or manager of the mine in the responsibility for such a contra¬ 
vention of the Act, but the person making the misrepresentation shall 
be held guilty of an offence against the Act. (S. 64.) 

39. Responsibility for Offences against the General Rules. —Every person 
who contravenes or does not comply with any of the General Rules in this 
Act shall be guilty of an offence against this Act. 

SPECtAI. Rui.ES.* 

• 

40. Purpose of Special Rules. —Special Rules must be established in 
every mine ai)propriate to the particular state and circumstances of each 
mine, to serve for the conduct and guidance of the persons acting in the 
management of the mine, tjnd of those employed in or about the miBe,, 
with a view to prevent dangerous accidents, and to p^ivide for the safety, 
convenience, and discipline of thdse employed in or about the mine. 

Any person offending against the Special Rules commits an offence 
against the A^t. (S. 51.) . ^ 

41. Making of Special .^/rfc.r^Special Rules are proposed by the own®, 
agent, or manager, and transmitted to the Inspector of the district foi 

* For provisiofls^ the* Coal Mines Regulation Act, 1896, as to Special 
aee page 3^2. ' * 
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approval by the Secretary of State. A copy of tfie proposed Special ^les, 
together with a printed notice specifying that any objection to tl* Rules on 
the ground of anything contained thprein or onrijted therfefrom may be 
sent by any of the persons employed pn the mine to the inspector Of the 
district at his address stated in the notice, shall, during not less than two" 
weeks before the rules are transmitted to the Inspector, be posted up in 
some conspicuous place at or near the mine, where they may ‘be con¬ 
veniently read by the persons employed, and so often as the same become 
defaced, obliterated, or destroyed, shall be renewed with all reasonable 
despatch. 

The copy of Special Rulcs,shall be kept distinct from any Rules which 
depend only on the contract between the employer and employed. 
(S. 57 (3)-) . 

The Act contains provisions for (lie anjendment of and addition to«thi 
Special Rules. 

42. Special Danger.—liny xaMic, thing, or practice Sn or connected 
with any mine or any part thereof, or with the control, mana^ei^ent, or 
direction thereof by the manager, which is found by an InSfeeior to Ite 
dangerous or defective so as, in his opinion, to threaten or tend to the 
bodily injury of any person, and which is not* provided against by any 
express provision of the Act or by any Special Rule, m.iy by him be notified 
in writing to the owner, agent, or nnanager of the mine, and the same be 
required to be remedied. 

Prosecutions. 

43. Summary proceedings for offences, not declared to 
be misdemeanours, m.ay be prosecuted and money recovered under the 
Summary Jurisdiction .-Vets (England, s. 61; Scotland, ss. 67, 76; Ireland, 
s. 77), to be commenced within three months of the time when the matter 
of complaint or information arose (s. 62 (i)); except in case of neglect to 
send plans or returns of abandoned mine, when time extends to six months 
after abandonment, or after service of notice with respect thereto. (S. 38.) 

Persons charged, who think fit, may be sworn and examined as 
witnesses. (S. 62 (2).) 

Minutes of evidence to be taken, if required by either party. (S. 62 (3).) 

Parent or guardian for misstatement of age of boy or girl, and person 
working alone for misstatement of time of ei^erience as a workman, are 
respectively liable Ibr such offences, and not the authorities of the mine 
whege the employment takes place. (S. 64.) 

Prosecutions against an owner, agent, manager, or under-manager for ' 
m dfence not committed personally, ate hot to be instituted except by an 
Inspector, or with the written consent of a Secretary of State. 

Any person doing an act which in the ca^ of an owner, agent, or 
nahager would be an offence against this’ Act, shaft be euhty of an offentre 
®ainstiihe Act (S. 59 (i).) 
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'if .^4. Disqualification of fustites uiltresltd Hi The iastke|St^ 

" the court of summary jurisdiction to hear cases #inder the Act mif ^ 
except with the consent of both parties, be an owner, agent, manager, 
minir's agent„or the father, son, or,brother, or father-in-law, son-in-faw, b 
* brother-in-law of the foitgoing, nor director of a conipat])' owning a late 
(S.69,) ^ 

• 45. 'Application ofi Bines. —Fines, on recovery, for neglecting to sek 
notice of any explosion or accident, or for any offence against the Ac 
which has occasioned loss of life or personal injury, may be given by th 
Secretary of State among the persons injured and the relatives of aw 
persons whose death may h^ve bdbn occasioned by the explosion, accidenl 
or offence, or among some of them. 

Provided that (a) such persons did not in his opinion occasion 0 
•edhtribute to occasion the expulsion "or accident, and did not commit am 
were not parties to committing the offence; and {/>) the fact of the paymeh 
or distriljjition^all not in any way affect or be receivable as evidence ii 
ojiy legal proceeding relative to or consetjuential on the explosion, accident 
or offent^h. (S. 70.) 

PosTiNO Auki’kact of Act anh Si’iaiAi, Rui.es. 

46. A copy of the Special Rules established at a mine, together with 
copy of the Abstract of the Act, with the name of the mine, the name am 
address of the Inspector of the district, and the names of the owner c 
agent and manager a\>pended thereto, shall be jjosted up in legible chat 
acters in some conspicuous place at or near the mine, where they may b 
conveniently read by the persons employed; and so often as the sara 
become defaced, obliterated, or destroyed, they shall be renewed with a 
reasonable despatch. (S. 57 (i).) 

Printed copies of the Abstract and .Special Rules shall be issued grab 
to persons employed about the mine upon application at the office whei 
such persons are paid. (S. 57 (2).) 

To pull down, injure, or deface any notice or document required c 
this Act to be posted up is an offence against the Act. (S. 58.) 

Name of the Mine— 

Where situated— 

Name of the Owner— 

Name of the Agent— 

Name qf the Manager— 

Name of the Under-Manager— 

» 

Name and Addres%of the \ 

Inspeciftf l 3 ines of | 
the District ) 



III. (a).~FORM of special rules* 


I'.STABLISIIED UNDKK TII^ COALvMlI^.ES REGULATION ACT, 

1887, FOR THE Conduct and Guidance of the Persons 

ACTING IN THE MANAGEMENT OK OR EMPLOYED IN OR 
AltOUT COLLIEia, IN JIIE COUNTY OF DURHAM.* 


The special Rides herein set forth shall, so far as is reasonahl^pirchcabliy 
he ohsetved by the sroeral officials under lohosc names or descriptions the 
same are respectively set, and by all workmet: and others to whom the 
same respectively apply, and any person who acts in contravention of, or 
fails to comply with any of them, shall be guilty of an offence against the 
Act; and the officials shall, to the best of their ability, enforce the observ¬ 
ance of the Act and Special Rules, and shall have power to suspend any 
one infringing, or attempting to infringe the same, and to order him out 
of or from the mine. 

Aciknt. 

1. The owner or agent of the mine shall nominate himself or some 
Dther person to be the manager of the mine, and shall, wlien required, 
nominate the under-manager. 

Cbrtificated Manager 

{Hereinafter called Mana^r"), 

2. He shall be responsible for the control, management, and direction 
of the mine, and shall himself, or by an under^ianager where appointed, 
exercise daily personal supervision of the mine; and shall comply with the 
r€<|uiremeqts, and to the best of his power, enforce the observance^ of the 


* Special R\iles v.iry in different mining dislricls, and sometimes at individual 
i:<dlterie8 in the same district, it l>eing reepured by tSe Coal Mines Regulation Act, 1887, - 
that Special Rules be cst.'iblishcd, “ appropriiitc to the particular state and circumstances 
^ ea(^ mine,” in addition to the General Rules^given in^Hs Act. ^or the course of*' 
making Special Rules, see sections 40 and4i of the Act (Abstnut ol>Aict, ante, page 329). 
Sm al^ provisions of the Coal Mines Regulation Act, 1S96, page 392. 
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A<J^d of the Special Rules, and shall appolht such competent ^rs^tisji^'; 
may be necessary for tarrying out the provisions «f the Act. . '' 

j. He shall give aSention to any complaint, and inspect, or cause to,K 
inspected, such parts of the mine a» may be reported to him unsafe and to. 
ne^ attention, and shal! receive and examine the official- reports (or cqtiei 
thereof^ required by the .Act and fecial Rules. 

4. He shall see that printed notices are hung up in proper places, and 
renewed when obliterated, relating to the codes of signals to be used in th*. 
shafts and on incline and engine planes, and the miinbcr of persons to 
descend and ascend in a caje at jne time; he sh.ili appoint the station or 
stations required by General Rule 4 .and by the Special Rules, and indicate 
their positions jn the mine by printed or p.ainted notices in large type; and 
,h<^shall keep, or cau.se to be kept, aUthe office at the mine, the registers of 
boys, girls, and women as reqJIred by the Act. 


Cektificatko Under-Manager 
{Ilcrdmfter (alkd Under-Managn ”). 

5. When an under-manager is appointed, he sh.all assist the manager in 
the discharge of all duties connected with the management of the mine, 
and, so far as not otherwise provided by the Act, he shall, in the absence 
of the manager, perform the same duties, have the same responsibilities 
and be subject to the same liabilities .as the manager. 


Overman. 

6. He sh.all. under the direction of the manager or under-manager, have 
the daily supervision and responsible charge underground of the mine or 
portion of the mine, and when by nomination .and .ap|)ointment acting as 
under-manager he shall perform, in .addition, the duties of under-manager. 

7. He shall examine the barometer and thermometer at bank before 
going down tbe pit, and register their indications; and use extra caution 
when any sudden or unusual ch.ange has taken place. 

8. He shall inspect such parts of the mine as may be reported to him 

un-safe, and in any way needing his attention, and so far as practicable 
remedy^any defect. • 

9. He shall once every day visit as many of the working places in tbe; 
mine as (having regard to his other duties) it nitty be reasonably practicable 
for him to viflt; and shall Jnstrnct the back overman or other authoriseftl 
official each working day to viSit those working places where he has US*, 
been, so that every working place may be visited every working day. ; 

' 10. He shaR^lp that a suffiefent quantity of suitable timber and Otbej; 

material Is sent into the mine and into the districts of the mine 
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ueedeH; aiid report any deficient supply of timber or other material t(^e 
manager or under-manag^. ; ^ 

11. He shall observe daily the main ainturrents at the shaft, and also 
the air-currents in the districts he visits, and if there be any deficiency, 
ascertain the caus^ and take the proper steps for having it remedied; he 
shall travel, from time to time, the air courses, in order to make himself 
thoroughly acquainted with the same, and at all limes-use the greatest care 
in examining the workings and edges of goavcs. 

12. He shall examine all doors, stoppings, and air-crossings in the 
workings, and see that they are kept in repair, and that all frame doors are 
so hung as to fall to and close of themseWes. * 

13. If any part of the mine be foul he shall take steps for having 

it remedied; and report to the manager or under-manager and master 
wasteman. . ‘ ' 

14. He shall see that sufficient manholes or places^ of refuge are 
provided as required by the Act, and kept constantly clear; and that suffi¬ 
cient travelling way is maintained for horses and ponies wherq.usgd'in his 
department. 

15. Before holing into any place not in working he shall use additional 
caution, and carry out General Rules 8 and 13, and in approaching any 
abandoned and inaccessible workings where an accumulation of gas may 
be expected, he shall cause a bore-hole to be kept in advance. 

tfi. He shall not leave the mine without communicating with the back 
overman; and he shall daily consult with and advise the deputies, hack 
overmen, master wasteman, master shifter, and other heads of departments 
on all matters connected with the state of the mine. 

17. He shall examine daily the back overman’s and deputies’ official 
reports, and see that they are properly recorded; and shall enter the results 
of his observations each day into his report book, and sign the same and 
forward a copy to the manager or under-manager. 

18. He shall not employ any boy under the age of twelve years; he 
shall see that the time and hours of working, as specified in the Act for 
boys between the ages of twelve and sixteen, are properly carried into effect; 
and shall keep a register in which he shall‘enter the name, age, residence, 
and date of first employment of every boy undep his chaige. 

OvEKMAN. 

(/« the Day, Middle, or Night Shift .) 

ip. He shall have responsible charge' underground of'the mine or 
portion of the mine in the absence of the overman. ^ ■ 

He shall examine the barometer^ and thermometer at bank on„ 
. leaim (he pit, and register their indications; and use caution when 
' I'll WWnrn or unusual change has taken place. 
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H« !(hall visit ever/worltingday,so far<as'practicable, those 
■places in the mine whijh the overman or other au^orised official has ^ 
visited. . • ■ ; 


a 4 . “He shall see that a sufficient guantity of suitaljle timber and otber 
tilaterial is sent into tbe districts of the mine where neededj and report any 
deficient supply of timber or other material to the overman. 

• 23. He shall see tijht all manholes or places of refuge arc kept con¬ 
stantly clear, and that sufficient travelling way is maintained for horses and 
ponies where used in his department. 


24. He shall ascertain that all the workmen and boys under his charge 
are safely out of the mine, bill should it be rttcessary for any to remain, he 
shall ascertain that they are left in charge of a responsible person. 

^ 25. He shalf confer daily with the pverman, master shifter, and deputies 
on the Aate of the mine. • 


26. He shal^carry out in his shift Rules 8, ii, 12, 13,15, and 17 under 
the head td overman. 


Master W.asteman. 

27. He shall, under the direction of the m.anagcr or under-manager, 
have charge of the ventilation of the mine on the outbye side of the 
working headways, including both intake and return air-courses; and shall 
see that the air-courses are maintained of adequate size for the quantity of 
air necessary to keep the working places of the shafts, levels, stables, and 
workings of the mine, and the travelling roads to and from such working 
places, free from noxious gases. 

28. He shall advise daily with the overmen, and confer daily with the 
manager or under-manager as to the condition of his department; and hot 
make any change in the mode of ventilation without first obtaining the 
sanction of the manager or under-manager. 

29. Where safety-lamps are required to be used, he or some authorised 
person shall carefully examine the safety-lamp of every workman under his 
charge, to see that it is in safe working order and securely locked before 
permitting him to go beyond the caution board. 

30. He shall have control of the regulators, and prevent, as far as; 

possible, any improper intetference with them, and in all cases see that 
they are ^ept securely fastened. He shall examine an<> keep in repair all 
stoppings, air-crossings, regulators, and doors belonging to his departoentf 
and shall see that no door is propped or fastened back on its hinges, that' 
all frame doorSare so hunghs to* fall to and close of themselves, that all 
doors into the waste are securely listened, and that all doors between main, 
intakes and returns are double. • ' i-; 

* 31. He shall frequenfly examine the main intake and return air-currett^; 

«id goaf edges; ana if any part of the mine in his department be fouhj^: 
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shall take steps for having it "remedied, and report to the manager or f€der- 
manager. r < ^ ' 

3s. He, or some person or persons appointed by the manager, shall 
travel the main returns at least once a month, and shall see<that the furnace 
and boiler drifts are cleaned when necessary, and fhat the furnaces are ready 
for being lighted when not in use, and shall frequently travel the aifVays at 
the sides of the said drifts. * 

33. He shall see that sufficient travelling way is maintained for horses 
and ponies where used in his department. 

34 * He shall see that the quantities of air in the respective splits or 
currents are measured at least'bnce in every month, and the results entered 
in a book kept at the mine for the purpose. 

35. He shall report the results .of his observations each day to.thp 

manager or under-manager. ' 

M.vster Shifter. , 

36. He shall have responsible charge underground of-the mine'or 
portion of the mine in his shift during the absence of the overman and 
back overman. 

37. Where safety-lamps are required to be used, he or some authorised 
person shall carefully examine the safety-lamp of every workman under his 
charge, to see that it is in safe working order and securely locked before 
permitting him to go beyond the caution board. 

38. He .shall keep secure all waggon ways and travelling ways, and 
make frequent examinations above loftings and under scaffolds. 

39. He shall provide sufficient manholes or places of refuge in all places 
required by the Act up to the inbye end of the flat, and keep the same 
constantly clear; and see that sufficient travelling way is maintained for 
horses and ponies where used. 

40. He shall observe daily the main air-currents at the shaft, and also 
the air-currents in the 'districts he visits, and if there be any defect, take 
steps for having it remedied, and report the same to the overman and 
manager or under-manager. 

41. He shall not leave the mine without communicating with the official 
or officials who then take charge of the mitfe; he shall confer with the 
overmen and back bvermen daily on the state of the mine, and sh?II report 
the results of his observations each day to the manager or under-manager. 

Deputy.* 

4S. Each deputy shall have the responsible charge of the port^n of 
the mine assigned to him, under the direction ,of the overman or back 
overman. “ ' ° 

43. The fore-shift deputies shall descend before the hewers, and each 
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idepun^shall, within two hotrs before the hewers under his charge 
ntenc^orlt.carefully ejtamine in accordance with General Rule 4 all the' 
working placK and all places situate beyond the meeting station or fiat to 
which workmen ^e to work or pass during that shift, using a locked safety- 
4 pip where required by sujh Rule; aifd he shall properly fence, across the 
whole wi^th, all entrances to places not in actual use or course of workir® 
and,extension, or which, are unsafe *om want of timber or other cause; 
and if the danger arisesTrom noxious or inflammable gases he shall also fix 
a danger board at a sufficient distance from the point of danger. A report 
of every such inspection shall be recorded in a book to be kept at the mine 
for the purpose, and shall be,sign<4l by, and, so far as the same does not 
consist of printed matter shall be in the handwriting of, the person who ' 
made the insjjectipn. • 


• 4 #’ A,similar inspection shall j>c matle by each fore-shift and back-shift 
deputy in the course of each shift of .all jnrts of the mine beyond tfe 
meeting station, iw which workmen arc to work or pass during that shift, 
but it shjll Tiot be necessary, except where inflammable gas has been found, 
to record a\ep8rt of the same in a book. 


45. Where safety-lamps^are required to be used and h.ave been pre¬ 
viously examined and locked under General Rule 10, he shall externally 
examine the safety-lamp of every workman under his charge, to see that it 
is in safe working order and securely locked, before permitting him to go 
beyond the meeting station; and shall not allow a naked light or unlocked 
safety-lamp to be carried past a caution board on any pretence whatever; 
he shall see that the workmen using safety-lamps suspend them on proper 
stands or props, and shall take charge of any safety-lamp receiving any 
injury, and report the particulars to the overman. 

46. Each deputy shall be responsible for having ready and putting into 
or near to every working place under his charge a sufficient quantity of 
suitable timber, brattice, sprags, and other materials; and (except as pro¬ 
vided in Rule 92) for setting sufficient timber to aflbrd the greatest possible 
safety to the workmen employed; and he shall refort any deficiency of 
timber, brattice, sprags, or other materials to the overman or back over¬ 


man. 

47. He shall see that all tramways are properly secure and kept in a ' 
working state, and shall keej) in good repair all doors, sheet or wood 
stoppings,tbrattice and fences in the workings, and brattice all working 
places where necessary, in the portion of the mine assigned to him. < 

48. On the jnbye side of the flat he shall provide sufficient manholes 
ar places of refuge, and keep the same constahtly clear, and see that : 
iufficieat travelling way is maintained for ponies where used. 

J49. Where daqger is apprehended from inflammable gas, he shall draw b 
10 juds until the pif * done working. 
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■50. He shall attend ta the indications 6f the barometer an*thef- 
moineter, and use extr^ caution when any sudden ,or unusuaL cha!§e has 
taken place. 

St. He shall examine the edges, of the goaves adjoinyig working juds, 
and shall immediately withdraw every workman^ from any place rendered 
umsafe from want of timber or other cause, and fence off such place across 
the whole width, and if the danger arises from aoxious or inffammable 
gases he shall also fix a danger board or other signal at a sufficient distance 
from the point of danger, report the same to the overman, and enter a 
record thereof in a book kept at the mine for the purpose. 

52. He shall not allow any door to be fastened or propped back on its 
hinges, and shall see that every door is so liung that it will fall to and close. 

53. He shall travel from time to time such air-courses as the manager 
or under-manager may direct. 

54. He shall, at the clo.se of each day's work, ascertain that the whole 
of the men and boys are out of the portion of the mine assigned to him; 
but should it be necessary for any of them to remain, he shnll ascertain 
that such persons are left in charge of a responsible person; and before 
leaving, he shall ascertain that all unnecessary lights are extinguished and 
see that all main doors are closed, and that the ventilation is taking its 
proper course. 

55. Each back-shift deputy shall each night report the .state of the 
portion of the mine assigned to him to the overman or back overman. 

56. Each deputy shall to the best of his ability enforce the observance 
of the Act and Special Rules, and shall have power to suspend any one 
infringing or attempting to infringe the same, and to-order him out of the 
mine, and shall report the case to the overman or other official in charge of 
the mine. 

Engineer. 

57. He shall, under the direction of the manager, have the respon¬ 
sible charge of the engines, boilers, and the whole of the machinery with 
its appendages in and about the mine, and all erections on the surface; 
and he must see that they arc kept in thorough and efficient repair, and/ 
where required, securely fenced ; and he sha'l, as occasion requires, 

with the manager,or under-manager and foreman enginewright. * • 

58. He or some competent person or persons appointe'd by the 

engineer, with the consent of the manager, shall have charge of, inspect, 
and direct the repairs of all engine, coal, and other shaft: ; and shall see 
that every cage in which persons desce.id or ascend the shafts is provided 
with a bar or chain to hold on by., '• 

59. He shall see that a record is' kept of'tbe extent and nature of^U 
r^irs done to the boilers, the date when any boilcf is cleaned, and the 
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naipt of the person by ^lom the ^me was* examined after having 
' ■cleanea o.* repaired. ^ ^ ' 

6 0. He shall carry out the provisions of (tenoral Rule 25, with respect 
to prdwding projjer means of signalling; and, where required by Gene «4 
Rule 26, he shall place ftn the winding engine indicator a painted mark 
lettered “ 7 fathoms,” so as to show when the ascending cage has reached 
a point ill the shaft 7 fifthoms from ftic flatsheets. 

61. He or some competent person or persons appointed by thd 
manager, shall inspect such |>arts of the machinery or other works in his 
department as may be reported unsafe and in any way to need attention, 
and, so far as practicable, rem*edy any defect.* 

62. He shall^not employ any boy under the age of twelve years; and 
v-shall see that a register is kept of the name, age, residence, and date of 

first employment of every boy uiTder his charge in or about the mine. 

Foreman Enginewright. 

63. In*the^bsence of the engineer he shall have the responsible charge 
of the engines, boilers, and the whole of the machinery with its appendages 
in and about the mine, anif all erections on the surface ; and he must keep 
them in thorough and elhcient repair, and, where required, securely fenced. 

64. He or some competent person or persons appointed by the manager 
shall, once at least in every twenty-four hours, examine the state of the 
external parts of the machinery, the state of the guides and conductors it) 
the shafts, and the state of the head gear, ropes, chains, and other similar 
appliances of the mine which are in actual use both aboveground and below 
ground, and shall also, once at least in every week, examine the state of 
the shafts by which persons descend or ascend, and record and sign a true 
report of the result of such examination in the book provided for the 
purpose. 

65. He or some competent person or persons appointed by the manager 
shall examine the ropes and chains of the jiit ci^, gin, jack and cradle, 
daily when in use, and after being out of use more than twenty-four hours 
immediately before use, and remove or repair them when necessary; and 
anneal the working cage chains once at least during every six months, and 
clean and refit the safety detaching hooks, where used, once at least during 
every thr^ months, recording all particulars of the samd'in a book. 

66. He or some competent person or persons deputed by the engineer, 
with the consent of the manager, shall examine from time to time alF, 
boilers, to see tnat they are in a fit state for work; and shall instruct the 
.ftreman or boiler-minder in the working and regulation of all fittings, and 
Once a day see that they ar^ free and in good order; and shall when any,', 
boiler has been ileaned and reported by the person in charge as being;, 
i^dy for inspectioHj examine it internally, and also the fittings, and 
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boflM shall he set to work until it has been so eiamined and found iOia.St • 
state for work. ^ 

67. He or some competent person.or i)ersons appointed by the manager 
shall inspect such parts of the machitrery or other works inrhis department 
as may be reported unsafe and in any way to need attention, and so far as" 
practicable remedy any defect, and shall report all defects and alterations 
needed, to the manager or under-manager and enginter, and in the'absence 
of the engineer confer daily with the man.ager or under-manager. 

68. In the absence of the engineer he shall carry out Rules 58, 59, and 
6a, under the head of engineer. 

Winding Enginem.an.. 

69. The engineman shall once a day thoroughly examine his engme 
rope rolls and flanges or horns, the rojics upon the rolls or drums, the 
brake, and the signal bell or indicator showing the position of cage in the 
shaft, and shall immediately report any defect he may obseiwe to the 
engineer, foreman enginewright, or other authorised person'foa the tfme 
being appointed by the manager. 

70. He shall have a thorough understanding' of the signals in use, and 
attend to them, and on no account start his engine until he has received 
the proper signal. If a signal be indistinct, he must not move the engine 
until it has been repeated and he clearly understands it. 

71. He shall not on any pretext leave the handles whilst the engine is 
in motion. 

72. He shall not allow any one to be in the engine-house or to work the 
engine without the permission of the manager or engineer. 

73. When raising or lowering persons, he sh.all work the engine by hand 
at a slow speed; and if no automatic contrivance to prevent overwinding 
is attached to the winding apparatus or ropes, he must, on reaching the 
point on the indicator,,marked “ 7 fathoms,” reduce the speed of the cage 
in the shaft to not more than 3 miles an hour. 

74. He shall leave the cages so as to impede the ventilation as little as 
possible; and after the cages have stobd for the space of one hour or 
longer, he shall run them in the shaft once bpfore allowing men to ride. 

75. When theft is no boiler-minder, he shall carry out Rulfs 77, 78, 
79, and 80. 

Other ENcinEMEit. 

76. Every person attending and for" the time being having charge of 

any hauling, fan, pumping or otherengines, or of machinery for worlang a 
plane or incline, shall carry out Rules* 69, 7o,''72, 77, 78, 79, and 80. sh 
far,as they may be applicable. ** ' 
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Boiler-Minder, or PIrehaN. 

Ht ,roust examine particularly, from time to time during his shift 
the donkey engine or»othcr feed apparatus, boiler fittings, and dampers 
and see that they are in good working order; and shall at once report h 
the engineer or foremad engincwright and engineman any defect in thi 
boilers, tubes, dampers, and fittings. 

• . < ^ 

78. After a boiler has been cleaned or repaired, he or some competen 
person must examine it internally, and also the mountings and fittings, am 
if satisfied that it is in a fit state to be worked, report the same to th 
engineer or foreman engincwright j and after a boiler has been out of use 
he shall not relight the fires unless authorised by the engineer or foremiu 
enginewright. ^ 

79. ^He shall keep the water in each boiler at the fixed working leve 
so far as practicable, but if it becomes, from any cause, too low, he sh^ 
at once lower Ijie dampers, and either draw the fire or damp it down, am 
rej)ort^tp*the engineer or foreman engincwright and engineman. 

80. He shall strictly observe and carry out the directions of the enginee 
or foreman enginewright in the management and working of the boilers. 

, Heapkeeper. 

8t. He shall have charge of the heapstead, screens, and ambulanc 
arrangements, and see that all unnecessary fires are extinguished when th 
pit is done drawing coals. 

82. He shall not employ any boy under sixteen years of age in movin 
railway waggons, and shall see that the time and hours of working a 
specified in the Act for boys between the ages of twelve and sixteen ai 
properly carried into effect. 

83. He shall not employ any boy under the age of twelve years; an 
shall keep a register in which he shall enter the name, age, residence, an 
date of first employment of every boy employed ajrove ground. 

B.anksman and Onsetter. 

84. E.ich banksman shall Itave control of the shaft top, and eac 
onsetter of the shaft bottdlia, and shall not allow any person to descend < 
ascend^the pit without permission from the proper* authority; he sha 
regulate, subject to any directions of the manager or under-manager, 
order in which persons shall enter and leave the cage, and see that 
authorised nSmber only dbscend or ascend ^ one time; and shall lli 
allow any person to descend in S state of intoxication, nor allow any into) 

. eating drink to be taken down the pitj except by special permission, 

* 85. He shaS^make"himself tfioroughly acquainted with the signals j 

shall not allow hfiy unauthorised person to interfere with the inea{%>t 
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signalling; and shall not allcflv any one to descend or ascend on thc/^e 
top, or to take any ge^r with him into the cage, ryithout permission, nor** 
allow persons to ddscend or ascend witli or against 9 loaded tdo. 

86. When persons are to descend or ascend, the agreed signal shall be 
given by the banksman or onsettcr only, e.scept where otherwise authorised;" 
Mnd when persons are descending or ascending the banksman and onsetter 
shall remain in a position so as immediately to signal'the engmemafi irt case 
of an accident. 

87. He shall remain in attendance where his duties reriuire him after 
the pit is done; and shall not leave the shaft without seeing the rails, 
chains, or gates at the opening into the pit in their proper position; he 
shall keep the flatsheets, cages, and all places near the shafts free from 
coal, stone, and loo.se material; and he shall, where shifts are continuous, 
“change” at the shaft so as to ensure proper attention when the cageshrd 
being worked. 

88. He shall at once report to the engineer, foreman engine}«.Tight, or 
other authorised person, any defect he m.ay observe in the ropes, ehaiits, 
cages, signals, or other apparatus, and prevent the use of the same until 
examination has been made and they have been authorised to be again 
used ; and he shall to the host of his power enforce the observance of the 
Act and Special Rules, and report any infringement or attempted infringe¬ 
ment of the same to the overman and manager or under-manager. 

Underground Workmen .vnd Boys. 

89. If safety-lamps are directed by the manager to be used in the mine 
or in any district of the mine, all persons employed therein shall strictly 
observe the regulations under the head of “safety-lamps,” hereinafter 
contained. 

90. Every workman and boy shall strictly attend to the directions of the 
manager and other authorised persons with respect to the use of safety- 
lamps, and to all other matters connected with the working of the mine and 
the proper discipline of the persons employed therein. 

91. No workman or boy shall, unless and until authorised, go beyond 
the appointed meeting station, or any fence, danger board, or other recog¬ 
nised signal, nor, except in case of neceksity, into any other part of the 
mine than that in which he is placed by the" overman, deputy, or other 
official. 

93. Should the working place of any man or boy become unsafe, from 
any cause, he shall discontinue working in it, and immediately send or go 
for the deputy; but if unsafe from want of timber being set, then, in the 
absence of the deputy, there being sufficient timber of proper lengths jn or 
neat to the place, he shall set it, in order to keep himself safe, or shall 
Mase to work and retire therefrom, and report the‘same t® the deputy or 
JthCT official; and in all cases, where necessary, he shalf-sprag his'jud. 
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f 9 S^ ^9 person, unless authorised, shall intdHere with or alter any tiinbW 
Set to suppojt the roofij or sides, or any ventilating ^oor, regulator, brattk% 
switch, meiim of signalling, or other,appliance; and no*person shall prop 
or fasten back ajiy door on its hinges. 

94. No person shall attempt to enter or leave the cage-whilst in motion, 
and every person shall enter or leav^e the cage as and when ordtned to do 
so* by the banksman, ,*nsetter, or other authorised person, and no person 
unless authorised shall take any gear with him in the cage. 

95. No workman or boy shall ride upon any animal, tub, or tram, or 
any incline, engine-way, hor.se-way,jOr tramway without permission. 

96. Where underground trains are permitted to be run for the con¬ 
venience of woi^men, they shall be Under the entire charge of the guard 
appointed to look after them, and no iicrson shall attempt to get into or 
out of the train while in motion, nor refuse to enter or leave it when 
directed to do so by the guard; any jterson refusing to comply with this 
rule, or interfering with or obstructing the guard in the discharge of his 
duSes, shall U: reported by him to the official in charge of the mine. 

97. .411 persons who .are casually employed underground (masons, 
enginewrights, and others) shall be amenable to the Act and the Sjiecial 
Rules, and shall make themselves acquainted with the same. 

98. Any person, having charge of any horse, pony, or tub, shall be 
responsible for all injuries they may receive while in his charge through his 
wilful act or negligence, and shall exercise care in the management thereof, 
so as to prevent injury thereto or to himself or other persons, and shall use 
cotters, sprags, and cows where ordered to do so or where necessary for 
safety; and no person shall, unless otherwise authorised, give his horse or 
pony into the charge of any other person than the horse-keeper at the 
stables. 

SAFE’rV-I,AMI’S. 

99. W)tem<er from Hme to time in any portion of the mine safety lamps 
are directed by the manager to be used, all persons employed therein shedi. 
strictly observe the following regulations with reference thereto :— 

100. Every person to whom a'safety-lamp is entrusted is responsible fot ; 
it until returned by him to the lamp room. 

101. »Each person must receive his safety-lamp (oflamp bottom where 
the entire lamp is not in charge of the lamp keeper) from the lamp rpom) 
and having seen that it is in safe working order, must present it to thev 
authorised pehon for examinatton at the lamg locking station appointOd) : 
by the manager, and must also present it to the deputy or other authorisedi 
person for external examination at the meeting station; and he is strie^.i 
prohibited from*interfering with "it, in any way whatever, whilst id 
beyond th’e necessity trimming of the wick. 



344 COLUERY WOREING AND MANAGEMENT.' 

’102. Each person on his return from the* mine must take hi|^ety* 
lamp (or if by reason ^f some accident, or other i^use, his tap has been 
changed by the deputy or other authorised person, then the‘safety-lamp in 
his possession) to the lamp room, and inform the lamp keeper of any 
change that may have taken place in it, or in regard to it during the tinfe 
•it has been in his possession. Where the entire safety-lamp is not left in 
charge of the lamp keeper, the lamp'seeper shall ‘retain the oil Vessel, •but 
the top of the safety-lamp and gauze must be taken home and cleaned by 
the person using it, every time it is used; and if any repairs are required to 
it, he shall take it to the person authorised to repair lamps. When a safety- 
lamp is enclosed in a tin or other outei case, such case forms part of the 
safety-lamp. 

103. At such point or points in the mine as the manager may from time 
to time direct, a station or stations shalj be a|)pointed, at which cahtidh 
boards shall be fixed. Beyond such station no person under any pretence 
whatever shall take an unlocked safety-lamp, candle, lantern, ijaked light, 
tobacco pipe, or material or apparatus of any kind for obtaining aiight, or 
a safety-lamp which has not been first carefully examineS at' the lamp 
locking station by some authorised person to see that it is in safe working 
order and securely locked. 

104. At such point or points in the mine as the manager may from 
time to time direct, meeting .stations shall be appointed, beyond which no 
person shall go without permission of the deputy or other authorised 
person, nor unless his safety-lamp has been externally examined there by 
such authorised person. 

105. No person, unless authorised in writing by the manager or under¬ 
manager, shall unlock a safety-lamp when in the mine. 

106. The deputies and other officials of the mine have full power to 
direct each workman how to use his safety-lamp; and it is particularly 
enjoined that every workman strictly attend to such directions. 

107. Every person,using a safety-lamp shall frequently notice it, and 
should he observe any indication of inflammable gas in his lamp, he shall 
draw down the wick within the tube, carefully and slowly retire with the 
lamp to a safe place, and immediately report to the deputy. 

108. When not being carried, a safety-laelp shall be suspended on a 
proper stand or prop, and shall not be placed within 2 feet of goaf or 
old workings, nor within 2 feet from the stroke or swing of any pick or 
oth& gear. 

109. Should any perspn in charge of a safety-lamp lose his light, he 
shall take it himself to the meeting station; and should any accident 
happen to a safety-lamp whilst in ‘use, by whicji the gauze is injured, ojj 
spilled upon the gauze, glass broken, or ttie lamp in any ofHer way damaged, 
the^ person using such lamp shall immediately extinguish it by drawing the 
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wick <(gwn within the tube, and shall give the hmp into the charge of,®*’ 
deputy, whot^t the end^if his shift shall give it to tlje lamp keeper. 

no. No Official or workman must allow any gas to explode in his' 
safety-lamp under any circumstances where it can be avoided. Where 
necessary to try for or examine for the presence of gas, the safety-lamp 
must nrft Ire raised higher than will allow the presence of the gas to be* 
defected. ,* * 

III. No person shall use any other safety-lamp than his own, or the' 
one given to him by the deputy or other authorised person, and no persoti 
shall, under any pretence whatever, improperly treat, interfere with, or 
, damage, whether w'ilfully, ne|ligen?ly, or otherwise, his own or any other 
safety-lamp in any way wl^ptever. 

tt2. It is ex'pressly directed that any workman or other person wit¬ 
nessing Sny improper treatments of a safety-lamp by any one, shall give 
immediate information to the deputy or other official then in charge of the 
district. , 

I13. All aifety-lamp keys authoiised to be used shall be officially 
stamped and numbered; and no official or workman, under any pretence 
whatever, shall have in his.possession a key or any contrivance for opening 
a safety-lamp, unless holding a written authorisation from the manager or 
under-manager of the mine in which he is employed; nor shall any person 
authorised to have a safety-lamp key have in his possession any other 
safety-lamp key than the one officially given to him. When required 
by the manager or under-manager all persons having safety-lamp keys 
and authorisations shall produce them; and each person on leaving the, 
colliery or changing his employment shall deliver up his safety-lamp key 
and authorisation to the manager or under-manager. 

SHOT-FtRING. 

tt4. In any place where locked safety-lamps are required to be used 
or which is dry and dusty;— 

(a.) No shot shall be fired except by or under the direction of a com¬ 
petent person appointed by the manager. 

(^.) Every person when about to fire or direct the firing of a shot shall 
in all cases adhere Strictly to the regulations contained in ■ 
General Rule ife.; and, after firing, shall return and carefully 
^ examine the r.oof and sides of the place. ; 

(f.) In all cases the person or persons authorised to fire shots shall, fire ' 
or direct the firing in manner approved from time to time by,'., 
th? manager.. 

(ii) Whenever it is necessary to begin or resume the use of gunpowdpt- ' 
or other exp]psive, or to fire a shot in any return airway oi;: 
maiit.haulage road, the official in charge must first obtam''; 
permi^ion from the manager or under-manager. 



J 46 COLLIBRy working and MANAGMMKNT.''] 

115. Before firing a shfit in any place which is likely to be hded by 
such shot into anothfr place, the person about to fire the Aot shall first 
examine the place into which he is likely to hole,and satisfy himself that 
no person is in it at the time; and every person about ).o fire a shot in a 
hewing place shall take precautions to prevent any person going past the 
• end of such place until after the shot has exploded. <• 

irfi. Wherever the charge of a shot has missed fire, no person ^all 
return to the place until after an interval of not less than ten minutes, 
unle.ss the shot was attempted to be fired by some electrical appliance. 

(■:enI';u.s7. Regui.-vhons. 

117. No person shall wilfully' damage or 'without- proper authority 
remove or render u.seless any fence, fencing, manhole, place of refuge, 
casing, lining, guide, means of signalling, signal, notice or notice board, 
cover, chain, flange, horn, brake, indicator, steam gauge, water gauge, 
safety-valve or other appliance, or anything in or about the min'e. „ 

118. Any person observing a door, used for the purpose of ventilation, 
standing open, or stoppings injured, or anything out of order whereby the 
ventilation of the mine or its safety in other respects may be affected, shall 
immediately inform the overman, deputy, or other official, so that there 
may be as little delay as possible in apiilying a remedy. 

119. Every workman or boy shall strictly adhere to the General and 
Special Rules and to the regulations contained in the various notices fixed 
for their safety and guidance in or about the mine ; and any person who 
may observe or have a knowledge of any neglect or infringement of the 
same shall report the case to an official, so that immediate means may be 
taken for applying a remedy. 

120. No person shall depute any one to do his work without the 
sanction of his official superior. 

121. No fighting, oj throwing of stone, coal, or other missiles, is allowed 
in or about the mine. 

122. No person shall have in his possession any intoxicating drink 
without permission, or be in or about the mine in a state of intoxication. 

123. No person shall be allowed to sngrke in or at the mine without 
permission. 

124. All notices fixed in or about the mine must be authorised by the 
manager or under-manager, and no person shall in any way damage, deface, 
or remove any such notice. 

125. Every person receiving any personal injury in or about the mine 
shall, before leaving the mine, report the same to one of the officials. 

126. Every person employed in or about ftie mine is enjoined to 
thjfoughly acquaint himself with the General and Spe&al Rules! 
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Any workman or Tjoy who neglects to observe any of the 
visions of the Act and S4)ecial Rules, or refuses obedience to the orders of 
the officials, oAinterferesswith, impedes, or obstructs any fierson in the dis¬ 
charge’ of his duties, or interferes with or obstructs the working of the mine, 
sRall be suspended and ordered out of or from the mine. . 

j 28.‘Any person suspended and ordered out of or from the mine fOT 
bre&ch of the Act, Spec^l Rules, or other cause, shall not he re-employed 
until authorised by the manager or under-manager. 

129. Where the duties of more than one department are entrusted to 

the same person, that person shall be bound by and observe the rules 
attached to all such departments. * 

130. Where by these jules any dpty is imposed upon, or authority 
giveij,to any under official of the mine, Jhat duty may be fulfilled or that 
authority* exercised by and at tHe discretion of any official his superior at 
the mine. ^ 

i3r. Aviy person employed in or about the mine wilfully or negligently 
doii!^ (inyfchingy likely to endanger life or property, or any one observing 
anything as aforesaid being done, and not reporting the same to the official 
in charge, will be deemed guilty of a breach of these rul 

Name of Mine or Colliery— 

Situation of Mine— 

County of— 

Name of Owner (or Company)— 

Name of Agent- 

Name of Manager— 

Name of Under-Manager— 

Name and Address of the"! 

Inspector of Mines forr 
the District . J 



Ill— (li) SPECIAL RULES FOR THE 
INSTALLATION AND USE OF ELECTRICITY. 

(Issued !>y t/u Home Office, 1905.) 


The foUowmg Rules shall be obsensed, as far as is reasmaily fraclUable, 


Definiiions. 

The expression “pressure” means the difference of electrical potential 
retween any two conductors through which a supply of energy is given or 
retween any part of either conductor and earth as read by a hot wire or 
ilectrostatic volt-meter, and 

(a.) Where the conditions of the supply are such that the pressure at 
the termma s where the electricity is used cannot exceed aw volts 
the supply shall be deemed a low-pressure supply. * 

(b.) Where the conditions of supply are such that the pressure at the 
ternimals where the electricity is used, between any two conductors, 
or between one' conductor and earth, may at any time exceed 
250 volts, but cannot exceed C50 volts, the supply shall be deemed 
a medium-pressure supply. 

(c.) Where the conditions of supply are such that the pressure at the 
terintnals where the electricity is used, between any two conductors. 

• Z may at any tirire exceed 

650 volts, but cannot exceed 3,000 volts, the supiily shall be deemed 
^a high-pressure supply. 

(d.) Where the conditions of supply are such that the pressure; at the 
terminals where the electricity is .used, between any two conductors, 
or between one conductor and earth, m"ay at'any time 
3,000 volts, the supply shall be deemed an extra'V.igh-pressure subtly. 
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SECTION I. 

Genkrai,. 

• I. (a.) All cl*ctrical apparatus and conductors shall be sufficient in 
size and .power for the work they may he called upon to ‘do, and, so far, 
as ^ reasonably practitiablc, efficiently covered or safeguarded, and so 
installed, worked, and* maintained as to reduce the danger through 
accidental shock or fire to the minimum, and shall be of such construc¬ 
tion and so worked that the rise in temiieraturc caused by ordinary working 
will not injure the insulating njatcrijls. ^ 

(A) In any place or part of a mine where General Rule No. 8 of the 
Coal Mines Regiflation Act, 1887, applies, the covering sh.all be constructed 
s? tiTat, * far as is re.asonably pr*ctiealjle, there is no danger of firing gas 
by sparking or flashing which may occur dining the normal or abnormal 
working ofjhe aj?paralus. 

(r.) All* metallic coverings, armouring of cables, other than trailing 
cables, and the frames and bedplates of generators, transformers, and 
motors, other than portable*inotors, shall, as far as is reasonably practicable, 
be efficiently earthed where the pressure at the terminals where the 
electricity is used exceeds the limits of low pressure. 

2. Where a medium-pressure supply is used for power purposes, or for. 
arc lamps in series, the wires or conductors forming the connections to the 
motors, transformers, arc lamps, or otherwise in connection with the supply, 
'shall be, as far as is reasonably practicable, completely enclosed in strong 
armouring or metal casing efficiently connected with earth, or they shall 
be fixed at such a distance apart, or in such a manner, that danger from 
fire or shock may be reduced to the minimum. This rule shall not apply 
to trailing cables. 

3. Where a medium-pressure supply is used fo^ incandescent lamps in 
series the wires or conductors forming connections to the incandescent 
lamps, or otherwise in connection with the supply, shall be, as far as is 
reasonably practicable, completely enclosed in strong armouring or metal 
casing efficiently connected .with earth, or they shall be fixed at such a 
distance apart, or in such a manner, that danger from fire or shock shall 
be redueffd to the minimum. 

4. Motors of coal-cutting and such other portable machines shall ’not 

be used at a pitssure higher !han»medium presstye. No transformer used 
for sugplying current at a pressufe higher than medium pressure, and no 
motor using such current, shall be of less normal rating than 20 b.h.p.f« 
use underground* • * . ■ t 

, No hi^er pre^re than a medium pressure shall be used in any 
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• <* * 

or-part the mine to which General Rute'No. 8 of the Coal Minej 
Regulation Act, 1887, applies. ' 

f ' 

5. No higher pressure than a medium pressere supply shall be used 
other than for transmission or for motors, and the wires or conduetors. 
other than overhead lines above ground forming the connections to the'- 
' motors or transformers, or otherwise in connection with the supply, shall 

be completely enclosed in a strong'armouring ot metal casing‘efficiently 
connected with earth, or they shall be fixed at such a distance apart, or 
in such a manner that danger from fire or shock shall be reduced to the 
minimum. 

The machines, apparatus, and lines shall be so marked as to clearly 
indicate that they are high pressure, either by the use of the word 
“Danger” at frequent intervals, dr by red paint prope.ly renewed when^ 
necessary. ' , 

6 . The insulation of every complete circuit other than telephone or 
signal wires used for the supply of energy, including all machinery, 
apparatu.s, and devices forming part of or in connection w'th such circuit, 
shall be so maintained that the leakage current shall, so far as is reasonably 
practicable, not exceed iVso of tl's maximum supply current, and suitable 
means shall be frrovided for the immediate localisation of leakage. 

7. In every completely insulated circuit, earth or fault detectors shall 
be kept connected up in every generating and transforming station, to 
show immediately any defect in the insulation of the system. The readings 
of these instruments shall be recorded daily in a book kept at the 
generating or transforming station or switch-house. 

8. Main and distribution switch and fuse boards must be made of 
incombustible insulating material, such as marble or slate free from 
metallic veins, and be fixed in as dry a situation as practicable. 

9. Every sub-circuit nmst be protected by a fuse on each pole. Every 
circuit carrying more than 5 amphres up to t25 volts or 3 amphres at any 
pressure above 225 volts, must be protected in one of the following 
alternative methods:— 

(a.) By an automatic maximum cut out on each pole. 

(A) By a detachable fuse on each pole, constructed in such a manner 
that it can be'removed from a live circuit with the minimum risk of 

. shock. 

{(.) By a switch and fuse on each pole. 

t k ' 

10. Fire buckets, filled with clean, dry sand, shall be kept in electrical 
machine rooms, ready for immediate use in extinguishing fire. 

No repair or cleaning of the live parts of any'electrical apparatus exce^ft 
mere wiping or oiling shall be done when the current ii„bn. 
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Gloves, mats, or shoes oi moiaruDoer or other noit'conducting njate^': 
shair b*supplied and used where the live parts of switches or roacWtiW 
working at a pressure Sxceeding the limits of lou* pressure, have to' be 
handled for thi purpose bf adjustment. 

• 

II. A competent persoh shall be on duty at the mine when the eledi 
trical apparatus or machinery is in use; and at such time as the amount' 
of ilectricity delivered jdown the mine exceeds aoo b.h.p., a competent 
person shall be on duty at the mine above ground, and another below 
ground. Every persoh appointed to work any electric apparr 'us shall 
have been instructed in his duty and be comnetent for the work he is set 
to do. 


g/jtt. JJo person shall wilfully damagt, interfere with, or without proper 
atthSrity.remove or render usijjess, a'ny electric line or any machine, 
apparatus, or jiart thereof, used in connection with the supply or use of 
electrfcity. ^ • 


iji InSrucB'ons sh.all be posted up in every generating, transforming, 
and motor house containing directions as to the restoration of persons 
suffering from electric shocR. 


14. Direct telephonic or other equivalent means of communication 
shall be provided between the surface and the pit bottom or main distri¬ 
buting centre in the pit. 


15. Within three months after the introduction into any mine of 
electric motive power, notice in writing must be sent to H.M. Inspector 
of Mines for the district. Notice must also be sent of any existing electric 
motive [xiwer installation at any mine within three months after the coming 
into force of these rules. 


16. A plan shall be kept at the mine showing the position of all 
permanent electrical machinery and cables in thb mine, and shall be 
corrected as often as may be necessary to keep it up to a date not more 
than three months previously. 


SECTION II. 

GSneratino Stations and MACHgtE Rooms. 

, 17." iVhere the generating station under the control of the owner .tW 
trtanager of the njjne is ndt within 5 (oo yards of the working pit mouth, a» 
elbc'sntly enclosed^ocked switch box or boxes or a switch-house, Sha% 
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whpre reasonably prSeticable, be provided neaf the pit mouth, for 
off the supply of electricity to the mine. <7 ’ 

18. There shall be'a passage way in front of "the switchboard of not 
less than j feet in width, and if there are any connections at the back of 
the switchboard, any passage way behind tbe switchboard' shall not be leas 
jhan 3 feet clear. This space shall not be utilised as a storeroom or a 
lumber room, or obstructed in any manner by resistance frame% motors, 
or otherwise. If space is required for resistance frames or other electrical 
apparatus behind the board, the passage way must be widened accordingly. 

No cable shall cross the passage way at the back of the board except 
below the floor, or at a height of not le,ss than 7 feet above the floor. 

The space at the back of the switchboards shall be properly floored, 
accessible from each end, and, except in the case of low-pressure switch¬ 
boards, must be kept locked up, but the lock must allow of the door ^ein^ 1 
opened from the inside without the use oV a key. The floor at ‘the back 
shall be incombustible, firm, and even. ,, 

19. Every generator shall be provided with a switch on'-eaph jiole 
between the generator and the bus-bars. 

Where continuous-current generators are paralleled, reversed current 
cut-outs shall also be provided. 

Suitable instruments shall be provided for measuring the current and 
pressure of each generator. 

Every feeder circuit shall at its origin be provided with an ammeter. 

20. If the transmission lines from the generating station to the pit are 
overhead there shall be lightning arresters in connection with the feeder 
circuits. 

, 21. Automatic cut-outs must be arranged so that when the contact lever 

opens outwards no danger exists of striking the head of the attendant. If 
unenclosed fuses are used they must be placed within 2 feet of the floor, or 
be otherwise .suitably protected. 

Where the supply is at a pressure exceeding the limits of medium 
pressure, there shall be' no live metal work on the front of the main switch- 
board.within 8 feet of the floor or platform, and the space provided under 
Rule No. 2 of this section shall be not less than 4 feet in the clear. 
Insulating floors or mats shall be provided for medium pressure boards 
where live metal work is on the front or backi 

22. All terminals and live metal on machines over mediunv pressure 

above ground, and over low pressure under ground, where practicable 
shall be protected with insulating covers or .with metal covers connected 
to essth. r 

23. No person other than an authorised person shall enter a nfttchine- 
or motor room, or interfere with the working of any machine, motor, m 
apparatus connected therewith. 
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SECTION III 

Cabies. 

^ *4. All conaoctors (except as hereinafter provided) shall in every case- 
& maintained completely Insulated from earth, but it is permissible to uK 
the concentric system with earthed outer conductor, if proper arrangements' 
are*made*to reduce th^ danger from fire or shock to the minimum, but 
the neutral point of polyphase systems and the middle wire of three-wire 
continuous-current systems may be earthed at one point. 

35. Unless fixed as far as is reasonably •practicable out of reach of 
injury, all conductors, other than armoured cables, must further be pro¬ 
tected by a suitable coveriRg. Where lead-covered cable is used the.lead 
'sball<be qgrthed, and electrically jontinlllous throughout. 

The exposed ends of cables where they enter the terminals of switches, 
fuses, and otherMpplianccs, must, as far as is reasonably practicable, be 
pro^rlji pftitected and finished off, so that moisture cannot creep along 
the insulating iflaterial within the waterproof sheath, nor can the insulating 

material, if of an oily nature, leak out of the cable. 

• 

26. All joints must be mechanically and electrically efficient, and, 
where reasonably practicable, m ist be suitably soldered. In any place Or 
part of a mine where General Rule No. 8 of the Coal Mines Regulation Act, 

1887, applies, suitable joint boxes must be used, and the conductors con¬ 
nected by means of metal screw clamps, connectors, or their equivalent, 
constructed in a safe manner. Provided that in any place or part of a 
mine where a shot may be fired, joints may be soldered by or in the 
presence of a person authorised in that behalf by the manager, but the 
same precautions in regard to examination and removal of workmen as are 
prescribed by paragraphs (/) and (f) of General Rule 12 shall be observed 
in all cases, and where the place is dry and dusty, also the precautions as 
to watering prescribed by paragraph (h). Wires, other than signalling wires, 
or cables must not be joined by merely twisting them together. 

'» 

27. Overhead bare wires on the surface must be efficiently supported 

upon insulators, and clear of an^ traffic, and provided with efficient 
lightning arresters. "• 

38. Aft cables used in shafts must be highly insulated and substantial^ 
fixed. Shaft cables, not capable of sustaining their own weight, shall iM 
properly suppor(pd at interval* varying according to the weight of the cable. 
AVhere the cables, are not completdy boxed in aifii protected from fiftling 
.material, space shall be left between them and the side of the shaft that) 
may yield, and so Icgsen a blow given by falling material. 

'Wbere the Abies in main haulage roads cannot be kept at 
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I foot from any part of tlie' tub or tram, they shall be speqjally protewedi, 
When separate cables |re used they shall, if reasonybly practicable, €e fixed,v 
on opposite side/ of the road. , , < 

The fixing with metallic fastenings of cables and wjres not provided 
with metallic covering to walls or timbers is prohibited. * 

■ Cables underground when suspended shall be suspended by leatliwti pr 
other flexible material in such a manrfer as to allow'pf their readily bre^^g 
away when struck, before the cables themselves can be seriously damage^ 
Where main or other roads are being repaired, or blasting is 
carried out, suitable temporary protection must be used so that the cib® 
are reasonably protected from damage! 

30. Trailing cables for portablfe machines'shall be'specially flexible, 
heavily insulated, and protected with either galvanised steel wire armouring,' 
extra stout braiding, hose pipe, or other effective covering. Trailing cables 
shall be examined at least once in each shift by the persot. in charge of the 
machine, and any defects in them promptly repaired. 

At points where the flexible conductors are joined to the main cables, 
a fixed terminal box must be provided, and a switch shall be fixed close to 
or in the terminal box capable of entirely cutting off the supply from the 
terminal box and motor. 


SECTION IV. 

Switches, Fuses, and Cut-outs. 

31. Fuses and automatic cut-outs shall be so constructed as effectually 

to interrupt the current when a short circuit occurs, or when the current 
through them exceeds ^fhe working current by 200 per cent. Fuses shall 
be stamped or marked, or shall have a label attached, indicating the current 
with Ivhich they are intended to be used, or where fuse wire is used each 
coil in use shall be so stamped or labeled. Fuses shall only be adjusted 
or replaced by an authorised person. , 

^ w / 

32. All live parts of switches, fuses, and cut-outs not in mach'ine rooms, 
orsn compartments specially arranged for the purpose, must be covered 
These covers must be of incombustible mate'ial, and must be either nirf 
conducting or of rigid'metal, and, as far as practicable, clear ofsl 
internal mechanism. 

33. All points at which a circuit other than those for signals has to bi 
maH,. nr Krr>i,.^n cHqU fiooH ikUk pfopet switchcs. Vhe use of hooks rar 



s^MCfAi mx Ei,ECTxi0tt ^: 



iOtbec^akesbifts is prohibited, and in any placb or part of a inine ‘ 4 fi^v 
General Rule No. 8 oSthe Coal Mines Regulation XoX^ 1887, applies, £66' 
use of open-iype switdies, fuses, and cut-outs is prohibited; they tn^.; 
either be enclosed in gas-tight boxes, or break under oil. ” 


SECTION V. 

Motor.s. , 

34. All motors, togeljier with thejr starting resistances, shall be pro-' 
tected by switches capable of entirely jutting off the pressure, and fixed in 
a convefiient position near the itiotor, and every motor of 10 b.h.p. or over 
in a machine-room underground shall be provided with a suitable ammeter 
to indical# the load put upon the machine. 

35. Where unarmoured cables or wires p.TSs through metal frames or 
into boxes or motor casings, the holes must be substantially bushed with 
insulating bushes, and, where necessary, with gas-tight bushings which 
cannot readily become displaced. 

36. Terminal boxes of portable motors must be securely attached to 
the machine, or be designed to form a part thereof. 

37. In any place or part of a mine where (leneral Rule No. 8 of the - 
Coal Mines Regulation Act, 1887, applies, all motors, unless placed in such 
rooms as are separately ventilated with intake air, shall have all their 
current-carrying parts, also their starters, terminals, and connections, com¬ 
pletely enclosed in flame-tight enclosures, made of uninflammable material, 
and of suflicient strength as not to be liable to be,damaged should an ex¬ 
plosion of firedamp occur in the interior, and such enclosures shall not be 
opened except by an authorised person, and then only when the current 
is switched off. The pressure shay not be switched on while the enclosures 
are open. 

.38. Bi any place or part of a mine where General Rule No. 8 of the. 
Coal Mines Regulation Act, T887, applies, a safety lamp or other suitSWe 
apparatus for the detection of firedamp shall be provided for use with eac^ 
machine when working, and shouy any indicatiJh of firedamp appAr oat 
the flame of the safety lamp or other apparatus used for the detection of'i 
firedamp, the person in charge shall immediately stop the machine, cut 
the current at thfeate end or nearest switch, and report the matter to hi,' 
Official of the mine 
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39. (a.) A coal cutter miStor shall not be kept continuously at work'ttf'; i 
a period of time exceed<;ig a maximum period which shall be specmed id 
writing by the manager, so that the roof may be cacefully examined. 

(A) The casifig or inspection doors of all portable motors used Ui.uc.j™ 
ground and the castings of their switches and other appliances'shall 
least once a week be opened by a competent person appointecl by 
manager, and the parts so disclosed shall be cleaned and examined bef(^ 
the coverings are replaced. In special cases requiring a motor to run cjtj| 
tinuously longer than one week, the motor shall be examined at the eti^ d 
the run. A report of such exhmination'shaH'be entered in a report bookj 

40. The person in charge of a cpal-cutter or drilling machine shall not 
leave the machine while it is working, and'&hall, before leaving the'working 
place, see that the current is cut off from the trailing cables. He must not 
allow the cables to be dragged along by the machine. No repairs shall be 
made to any portable machine until the pressure has been Q’tt off frbnfthe 
trailing cables. 

41. If any electric sparking or arc be ]irodueed outside a coal-cutting 
or other portable motor or by the cables or rails, the machine shall be 
stopped, and not be worked again until the defect is repaired, and the 
occurrence shall be reported to an official of the mine. 


SECTION VI. 

Electric Locomotives. 

4'2. Electric haulage by locomotives by the trolley wire system is not 
permissible in any place or part of a mine where General Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies. On this system no pressure 
exceeding the limits of medium pressure^may be employed. 

43. In undergrj5und roads the trolley rfires must be placed so that 
'they are at least 7 ft. above the level of the road or track, or elsswhere, if 
suffciently guarded, or the pressure must be cut off from the wires during 
such hours as the roads are used for travelling on foot in places where 
Irolle^ wires are fixed. “The hours dtping which travejfing on foot is 
permitted shall be clearly indicated by notices and signals placed in a 
conqticuous position at the ends of tfee roads* At other times no onj 
other than a duly authorised person shall be permitted.to travpl on foot 

_ tL-. ' 





iillA thi$ system either itisulated returns or.urunsiftatcd 


^io^lresistance may be employed. 


44. In order to prevent any other part of the system being eaiT^| 
ifexcept when tfie concentric system with earthed outer conductor is 
the current supplied for use on the trolley wires with an uninsulated rafflPBvi 
shall be generated by a separate m^fhine, and shall not be taken from Of; 
be in connection with electric lines otherwise completely insulated ft«:-‘. 


earth. 

45 If storage battery locomotives are used in any place or part of a. 
mine where General Rule N8. 8 of the Goaf Mines Regulation Act, 188^ i 
applies, the rules applying to motors in such places shall also be deemed; 
to apply to the boxes containing the cells. 


SECTION VII. 


•Electric Lighting. 

46. All arc lamps shall be so guarded as to prevent pieces of ignit^ 
carbon falling from them, and shall not be used in situations where thert: 
is likely to be danger from the presence of coal dust. They should be so 
screened as to prevent risk of contact with persons. 

47. Small wires for lighting circuits must be either conveyed in pi^ 

or casings, or suspended from porcelain insulators, or tied to them with 
some non-conducting material which will not cut the coveriog, and so that 
they do not touch any timbering or metal work. On no account must 
staples be used. If metallic pipes are used they must be electrically 
continuous and earthed. If separate uncased wires are used they must ^ 
kept at least a in. apart, and not brought togather except at lamps « 
switches or fittings. :: v' 

48. In any place or part of a*mine where General Rule No. 8 of the 
Coal Mines Regulation Ai^, 1887, applies, electrical lamps, if used, mt^ 
be of tlje vacuum or enclosed type; they shall be protected by 
fittings of strong glass, and have no flexible cord connechons and 
only be changed by a duly authorised competent person. While the latt^ 
are being changed the current shall be switchet^off. 

. A. In all machine-rooms and ether places 
•Mure of elecnic light'is likely* to f 

. ..i,other proper liglis shall be kept for use in the event of such failure 





: JS8 , CGIUMRY WORKING AND■ MANAGMmM 

SECTION VIII. 

Shot-Firing. 

50. Electricity from lighting or power cables shall nbt be used for« 
firing shots, excejit in sinking shafts or stone drifts, and then only when a 
special firing plug, button, or switch i^ provided, vyhich plug, button, or 
switch shall be placed in a fi.\ed locked bo.x, and shall only be accessible 
to the authorised shot-firer. 

The firing cables or wires shall not be connected to this box until 
immediately before it is required for the firing of .shots, and shall be 
•disconnected immediately after the shots are fired. 

When shot-firing cables or wires are used in the vicinity of power or 
lighting cables, sufficient precautions, shall be taken to prevent the shot¬ 
firing cables or wires from coming in contact with the lighting or power 
cables. 

r 

i- 

The foregoitig rules shall not apply to telephone, telegraph, and Signal 
wires, to which the rules of this section only shall apply :— 


SECTION IX. 

Signalling. 

51. All proper precautions must be taken to prevent electric signal and 
telephone wires from coming into contact with other electric conductors, 
whether insulated or not. 

52. Contact makers or push buttons of electric signalling circuits shall be 
so constructed and placed as to prevent the circuit being accidentally closed. 

53. In any place or part of a mine where General Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies, bare wires shall not be used 
for signalling circuits excfpt in haulage road,s, and the pressure shall not 
exceed 15 volts in any one circuit. 


SECTION X. / 

Electric Relighting of Safetv Lamps. 

54. In mines to any place or part of which General Rule No. 8 of the- 
Coal Mines Regulation Act, 1887, applies, ,whai safety lamp* are relighted 
undergkmnd by electricity,'’the manager shall select a suitable station or 
stations, which are not in the return airway, and in which there is not fikely 
to be any accumulation of inflammable -gas; arid, no elgctric relighting • 
i^paratus shall be used in any other place. All electrical rejjghting apiiaratus,, 



teseoirdy lodked, bo«s not lu be available for* 4 se 
eutfiodKd’tiy the rioanager to relight safety laroi>s, and such per^S 

all safety lamp\brought for relighting befc*e th^ are re-issu» 4 j,,| 


SECTION XI. 

Exemptions and Miscellaneous. 

el;. Notwithstanding anytliing contained in these rules, any electrical 
plant or apparatus installed or in use before the coming into force of these. 
rules may be continued in use unless an inspector shall otherwise direct, , 
or subject to any conditions affecting safety that he may prescribe. 

In case any difference*of opinion shall arise between an inspector and 
■an dwnar under this Rule, the ^me sbiill be settled as provided in section 
4J of the Coal Mines Regulation Act, 1887. 

s6. Any of {he foregoing requirements shall not apply m any case in 
whi«reJ^mpti<)n is obtained front the Secretary of State, on the ground 
either of emergency or special circumstances, on such conditions as the 
Secretary of State may prqjicribe. 



IV. PITMEN’S YEARLY BONDS. 


Yearly Bond dated 23RD November 1767. 

Mr W. C. Blackett has kif.dly supplied the authors )vitb the-* 
terms of the following old Bond :— 

Articles of Agrf.ement had made and fully agreed upop this 23rd 
day of November for the year of our Lord 1767, between JoHU. SKi>h of 
Witton Gilbert in the County of Durham of the one part, and The 
Several and Respective Workmen. In qonsideration of is. lawful 
money to them in hand paid for their binding money, the Receipt whereof 
they do hereby .severally acknowledge and confess. Also in further con¬ 
sideration of the Rates and prices to be paid them by the said John Smith, 
his Heirs or Assigns, Do hereby Bind themselves separately to be his 
servants as Hewers and Barrowmen In and at Charlaw Colliery, In the 
Parish of Witton Gilbert, and County of Durham aforesaid, from the day of 
the date hereof for During and until the 22nd day of November 1768 
Next ensuing the date hereof. And the said workmen do hereby severally 
promise and agree to and with the said John Smith that they will and well 
truly work for and abide with the said John Smith and no other person as 
his Hewers and Barrowmen at the said Colliery for the time aforesaid. 
And the Several Workmen agree that the said John Smith shall keep and 
detain out of our wagesus. for every day which we or any of us disturbeth 
the work or refuseth to work or Insists on more wages than what is here¬ 
after mentioned. And also shall and will fill all the Corves of Coals so as 
the same shall come to bank more than wood full. And for every Corf of , 
Coals that is not so, he or they shall send up, Another Corf of Coals in lieu 
thereof, more than'wood full And for every Corf of Coals that aif. deemed 
foul to pay id. And every person refusing so to do shall pay is., which the 
said John Smith shall keep and detain in his hand out of the Wages of the 
persop or persons so offer]ding. And for- the“ true perforraunce hereof on , 
the j»rt and behalf of the said workmSn they do hereBy severally and 
lespectively bind themselves separately unto the said John Smith In the I ." 
sum of Ten pounds lawful money. The Barrowmen does promise and ' 'i 
agree with the said John Smith to run 100 yards to the^West ftom every' ; 



■ -yxTJifM^S' 

and 6o yards m the* East fot 6d. and id. moth to te 

S » yards they shall run further. To run four Boards In 

t io r,nV before they are to have any ahatewnt or sanA(^, 
L.ft;ank bef^ tney a ^ ^ 

^adeThetnby ^esa.djohnS^^^^^^ thisevepl wkmeu » 

and four stroked* and twentj;-one jorfs to thj score. 

IN Witness whereof of the said several and Respective workmen have 


Hmers — 

.Ralph Ferry. 

His 

RoArt X Stones. 

mark. 

His • 

Joseph X Hall. 

mark. 

George Ferry. 

His 

John x Hunter. 

niaik. 

Witness to 


His 

Joseph x Holiday. 

mark. 

Ralph Robert Ferry. 

His 

Tnos. X Hall. 

mark. 

Roger Holiday. 

Wm. X & Jos. x Hall. 


signing and sealing, 

Robert Proud. 


Hewers, each, los. 6 d. 
Barrowmen, 


Joseph x Hall. 

mark. 

JNO. Hunter. 
Joseph x Holiday. 
Thos. X Hall. *, 
Roger Holiday. 

Witness to the signing 


5s. od. 

Wm. Hall. X 
Jos. Hall. X 
RoBT. X Stones. 
John x Ports. 
Wm. X Coburn. 


and scaling this 23rd November 1767, * 
Joseph ERRiNGjoiti 


Strolled ovel»with a Itick, so as to moke.m* 
tneuate. 


oai level with the rim of the^ 
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Yearly BpND dated zoth November 1779. 

The subjoined form of Bond fias been copied from a photograph 
of the original, in the possession of Mr Qeorge Nesham, who hss 
■kindly consented to its reproduction here:— 

Articles or Agreement made 20th Nov. ,’779 Between Fewster 
Teasdale on behalf of Sir Thomas Clavering of Axwell Park Co. Durham 
Bart., of the one part, and us whose names ate hereunto subscribed and 
seals affixed being Hewers of Coals and Drivers of Sled Horses on the 
other part. Witnesseth that all and ^mgulhr us the said Hewers of Coals 
and Drivers of Sled Horses, do Hire and Detain ourselves, and do hereby 
acknowledge ourselves Hired and' Detained by the adceptance of On^ 
Pound Two shillings each Hewer of Coals, and Ten shillings anrf sixpence 
each driver of Sled Horses and other considerations hereafter mentioned 
unto the said Sir 'J'. C. from this day unto Nov. 22nd ty'So to flew Work 
and Fill Coals and drive Sled Horses in any Pit or Pits in ^ndrews'riouse 
Colliery in the Chapelry of Tanfield in Co. of Durham or in any Pit or Pits 
in Byermoor Colliery in the Parish of Whickhgm, Co. Durham according 
to the directions of the said Sir T. C. his agent or agents as he or they shall 
point out or direct from time to time. He the said Sir T. C. paying or 
causing to be paid the Rates and Prices hereafter mentioned to wit, unto 
the hewers of every score of Corves that shall be wrought in Andrews House 
Colliery the sum of is. 8d. for the Whole coal, 2s. for the Whole under the 
Top, IS. 8d. and is. 6d. for the Pillars, and 8d. a yard for Headways in 
whole mine, and 6d. a yard for the pillars, each corf to contain and hold 
24 Pecks usual coal measure and for every score of corves that shall be 
wrought in Byermoor Colliery aforesaid the sum of is. 4d. ayard Headways, 
the corf being kept up to the present gauge now made use of, and to give such 
consideration for hard and troublesome working over and above the prices 
above mentioned as shall be thought reasonable by the said Sir T. C.’s 
agents, and the Driver* of Sled Horses do agree to drive the said horses 
idong the Sledway with well loaden corves and to drive such quanti|ies as 
the Overman shall direct for the Rates and Prices of is. a day unto 22nd 
Nov. next ensuing. And the Drivers \o assist the Hewers in filling the 
coals as usual and all and singular us the said “Hewers and Drivers of Sled 
Horses do and each and every of us Doth further covenant ^d agree 
to begin our respective work and during the whole Term to continue the 
same and if any of us shall be absent from or neglect our said Work without 
suffiejent reason for so doing We and eaoh arid every of u^Agree to forfeit 
and ^y is. for every such offence; if anjl of us the said hewers do ni^t keep 
out coals clean from stones or any other refuse or do not drive our Boards 
iti a proper manner and according to the direction of tte said Sir T. 
agents or if any corf be not Wood full when drawn tq,Bank,\hen sifch' 







lewWiBd Dtwer to whom* belongeth shall jifta- i^nd another Os®#; 
fe K>0!* or for this and the fijrmer offence dull forfeit is. each «ld *1!' 
foOhforfeitures shall be ^yable at the first Pay which^hail happen after 
iSencodr offences are committed. In’ Witness whereof we the said Pm^ • 
wve hereunto sef our Hands and’Seals ihe day and year first above written. 


His 

Joseph x Sovlsby. % 

mark. • 

Thomas Chapm.an. 

John Stores. 

His • • 

Robert x Chapman. 

mark. ^ 

• His 

Thomas x Ramshay. 

mark. • 

RoBiy^T Johnson. 

• His 

• jAA^iS X Cl ARK. 

mark. 


His 

George x Harding. 

mark. 

HU 

John x Stobs. 

mark. 

HU 

. Robert'X S'l'OBS. 

mark. 

His 

W’lLLiAM X Wilson. 

mark. 

Hit 

Thomas x Walker. 

mark. 

HU 

John x Murton. 

m.iik. 


HU 

Michael x Rasishay. 

mark. 

HU 

John x Ramshay. 

mark. 

HU 

John x Soulsby. 

nuiil:. 


HU 

Thomas x Murton. 

mark. 


HU 

John X Thompson. 

mark. 

HU 

Robert x Harding. 

iiturk. 


Yearly Bond dated 19TI1 March 1859. 

The authors arc indebted to Mr Cuthbert Berkley for the 
following specimen of one of the last of the yearly Bonds. 

Memorandum of Agreement made this 19th day of March in the 
vear of Our Lord One thousand eight hundred and fifty-nine, between. 

• ^ in the County of Durham, for and on 

behalf of the Owners of *. Colliery, in the County 

Durham, jn the one part, and the several other person* whose names or 
marks are hereunto subscribed of the other part. ^ . 

The said Owners do hereby retain and hire the said several other pa^ 
hereto from the fifth day of Ajlril aext ensuing unyl the fifth day of April 
which will be in-the year’ of Our'Itord One thousand eight h^undreifand 
silty, to*hew, work, fill, drive, and put Goals, and do such other work W 
rihybe necessary feir carryiSg on th 4 said Colliery, as they shall be r^uired 
or directed'to do Jiy the said Owners, their executors, administrator^ « 
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assigns, or their vieVer or.agents, at the respective rates and prices, and 
on the terms, conditions, and stipulations, and subject to and under dh( 
penalties and forfeitures hereinafter specified and declared, that is to say, . 

First. —The said Owners agree to pay the said parties hereby hired 
once a fortnight upon the usual arid accustomed day the wages by them 
‘to be earned at the following rates, namely to each Hewer for every score 
of coals wrought out of the whole mihe in the South-East Way, east of'the 
trouble. Six shillings per score; in the whole mine in the North-West Way, 
Five shillings and ninepence per score; in the broken in the South-E^ 
Way, Five shillings and threepence per score; in the broken in the North- 
We.st Way, Five shillings pei score; in the i.-hole mine up the staple. Five 
shillings and threepence per score; and in the broken in the same way, 
Five shillings per score, each score to consist of Twenty tubs of like size 
and measure to those now in iISo, and fo be sent to bank wood-full. Hi 
case of the seam being required to be worked on the brass parting, 
what is taken up below the brass parting to be carefully cast back and to 
be paid upon at the same rate as good coals, Fourpence per scor»:fellow- 
ing in to be paid in the South-East Way, also Fourpence {ier score for wet 
working. 

For driving narrow work in the South-East Way: Headways, One shilling 
and fourpence; Holing Walls, One shilling and twopence per yard; Narrow 
boards, Tenpence per yard; and turning boards when nairow, eightpence 
per yard. 

For driving narrow work in North-West Way: Headways, One shilling 
and twopence per yard; Holing Walls, One shilling per yard; Narrow 
boards, eightpence per yard; and turning boards when narrow, eightpence 
per yard. 

For driving narrow work in the Staple Way: Headway.5, One shilling 
and twopence per yard; Holing Walls, One shilling per yard; Narrow 
bords, eightpence per yard; and turning boards when narrow, eightpence 
per yard. 

The Hewers to tal^e up Bottom Coal, coarse coal, swad, store, or other 
refuse, where required barrow way breadth, and the same to be cast care¬ 
fully back and at one side of the board or headways. The Hewers to be 
paid Fourpence per score for Ramble where required as heretofore. 

And to each of the parties hereby hire^'who are Putters, One shilling 
and . fourpence per score of like measure as hereinbefore mentioned for 
putting the first average distance of eighty yards, and One penny per score 
additional for every twenty yards further. For putting with ponies. Ten- 
pence per score. ^ . 

And to each of the parties hereby hired who arc Drivers, One shilling 
and fourpence per day. , 

Arid when any of the hewers are required to' do shift^work they shall Jjte 
paid 1 hree shillings per shift of eight hours working. 



Koms^ 

'■■■■■'jm eacB person for wBom the 

;^4«1 be Applied yith a reasonable quantity of 6re coal, pay 5 ««.#? 
aid Owners threepence fter week for leading the same. ^ ^ 

• a,mND —The hcadwags shall be driven not exceeding .two yards widih, 

&:~sa3£=S“-^ 

sssssfiss 

shovel, and when required a safetylamp and ^r^My the stud Owne^^ 

risHSSSl^^ 

assigns, or their agent or agents at the said Colliery. 

THiRP-That each person for whom a dwelling-house shall be provided 

.pS':;\,sUessh.rkeepingo^r^^rdm£s^^^^ 

said Owners for repairing of the f ^2 persons hereby 

agreed that the dwelling-houses provided sui^h oLons; and on 

hired or engaged are and form part of the wag 

the expiration of the said hiring, or in case any of them shall quit or oe 
dwelling-houses, and in case of neglect or >^610531 su ^ 

ss^r.iS'rx-i... - j,-*«-1”*' 

recourse to legal proceeding*^ 

ironWH -The said Hewers hereby hired shall, whhn '■equbed (e^ef 

when prevented by sickness wS oTS and eXi 

unavoidable cause), do and gerforn deemed equal to ^day 

working day, ofsuch quantity ofwk “^^^taveTheh work unlSl tl 
work (pot exceeding eight hours), and ^al obtained fro 

of *e said patties hwd 
t£t.::ii?tall, and Pir every such defhult. forfefr , 
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pay to the said Owners, tfeeir executors, adnSnistrators, and assisnSr -ti 
sum of Two shillings and sixpence. ^ ^ 

Fifth.—T he said parties hereby* hired shall, during all' times that tl 
pit be laid off work, continue the servants' of the said O^’ners, subject 
their orders and* directions, and liable to be employed by them at such wo 
as they shall see fit. ^ . ... 

Sixth. —None of the said hereby hired parties shall keep either gallowa 
ass, gun, or dog, and in the event of any of the said hereby hired partie 
whose names or marks are hereunto subscribed, wilfully or negligent 
disobeying the orders of the said Owners or their agents, or committing 
breach of any of the articles of this Agreement, then and in every su( 
case the said Owners are hereby authorised to s"top and retain out of tl 
wages then due or next becoming due to each and every such person 
offending a sum not exceeding Two shillings and sixpence for every sui 
offence, or to punish them for such misbehaviour by due course of law. 

Seventh. —The Hewers to use their utmost endeavourc in Working t! 
Coal to produce as much round merchantable coal as the nature of t 
mine will admit, and keep the coals free from w et (when unavoidably fill 
wet the tub to be chalked), also from stone, slate, or foul coal, and if a 
tub be sent to bank containing two quarts of stone, slate, or foul coal, 
should any tub be sent to bank deficient in measure, no payment to 
made to the hewer for hewing the same, but the hewer thereof shall not 
subjected to any further forfeiture or penalty on account of it. 

Eighth.—I t shall be competent for the Viewer of the said Colliery 
prevent the use of gunpowder, either wholly or in part, at his discretion. 

Provided alwaVs that, as to such of the workmen in the said Collii 
as are under the age of twenty-one years respectively, these terms a 
conditions shall only operate as a simple contract of hiring and service, a 
especially that such parties shall not be subject to any of the penalties 
forfeitures hereby imposed, and it is hereby distinctly agreed that such 
the said parties as are putters, drivers, and trappers are hereby hired 
and with the consent of their parents pr natural guardians, and that su 
contract is for their benefit and advantage and support, and to learn thi 
the trade of a Coal-miner. 

But it is understood and agreed that nothing herein contained sh 
extfcnd or be construed to extend to alter, prejudice, lessen, or otherwise 
affect the legal remedies and powers whiph by law belong to masters and 
servants in their respective relations to each other, or to Magistrates having 
jurisdiction in case of dispute or diflerence betwixt them. ° 

LastlV. —The Hewers to be allowed one with inothqr- during the whol 
p^iod of their hiring, save for one fortnight between thb seventeenth da; 
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4 ^, Cjecember and the foarteSith day of Janoary arid save m «»«: m ^ 

UitppaSkg to any of the,eDgines or machinery placej in of upon any ofKiji? 

Or pits of tl\p said Colliery, or by reason of any accidSnt happmil^' W: 
the shafts, or by reason of the mine being in an improper or unsafe stat^V 
Btft les^work than will yield to them at the aforementioned rates the spni' 
of Thirty shillings in each fortnight on an average of the four preceding’ 
coitsecuthre fortnights, abd that the slid Owners are empowered to lay the 
pits off work any numTter of days, allowing the Hewers to have one with 
jmether not less than the aforesaid sum of Thirty shillings per fortnight ptf 
^e abovementioned average. 

• 

Signed by on behalf of the Owners. 

And by 

90 Hewers. 

4 Hand Tutters. 

18 Pony Putters. 

19 Drivers. 



V. FORMS OF HIRING AGREEMENTS. 


FiKbT Form 


COLLIERY.’- 

Forlnighlly Htring. ^ 

'-i) 

Memorandum,— That each of us, the undersigned, has agreed to servi 
the owners of colliery, in the County of Northumbei 

land ; and that the owners of colliery have agreed t( 

employ the undersigned respectively for a fortnight certain, from the dati 
set opposite to his signature, and so, from fortnight to fortnight, until detei 
mined by either party as hereinafter mentioned, to hew, put, or fill coals 
or do such other work as the owners of colliery may require for the prope 
working and carrying on of the said colliery, according to the prices, time 
of working, rules and regulations mentioned in a certain schedule of term 
and conditions, a copy of which said schedule is afiSxed in a conspicuou 
place in the colliery office, for the guidance of the contracting parties; an( 
it is mutually agreed that, in the event of any party wishing to determine thi 
contract of hiring and service, such party may be at liberty to do so oi 
giving a fortnight’s previous notice in writing, and performing the obliga 
tions of this contract daring the currency of such notice. 

And it is further agreed, that if any of the undersigned shall misconduc 
himself during the continuance of his employment, or shall leave his em 
ployment without giving the owners of» colliery tb< 

previous notice as aforesaid, he shall be liah’e to the laws now in force fo 
the regulation of Master and Servant: and if the owners of ^ 
colliery shall discharge any of the undersigned without lawful cause, o 
without giving him a similar fortnight’s notice, then the person so dis 
charged shall be entitled (to a fortnight’s wagbs on the aveage of the thei 
last preceding pay day. ’• ' ' 

And it is lastly agreed, that alterations may, by mutual agreeinent, bt 
made in the prices contained in the said schedulawithouf in other respect! 
altering this agreement. °, * 



JEOXIM! ^G£E£MMJmi 


Second FoRwf 

dftd (^onditions between the Owners of 
Collieny and tlteir Workmen. • 

•I. The terms for hiring to be for fcurteen days certain. 

2. The wages to be paid once a fortnight, upon the usual and accus¬ 
tomed day, and up to the'preceding Saturday, and to be at the following 
rates (that is to say); to each hewer for every score of coals wrou^t 
(hewing and filling); a score’of cdals consis'ting of twenty tubs, and the 
standard weight of each tpb to be 8 cwt. of 112 lbs. to the cwt.; any 
overplus above this that may be brought to bank to be paid for at the 
Tme rate as the score price may then be. For hewing one score of 

%fi!c in fkA tuKi-tlea s -VI* . ° 


pence per 
shillings and 


pent* 
pence per 


pence per 


pence per yard, 9 feet wide, 
shilling and 


coals in the whole mine, shillings and 

. score; forjiewing one score of coals in the broken, 

•* pence per score. 

Narrow Work— 

Winning headways, to be paid shilling and 

per yard, 6 feet wide. 

Holing walls, to be paid shilling and 

yard, 6 feet wide. 

Narrow bord, to be paid shilling and 

yard, 6 feet wide. 

Narrow bord, to be paid 
Splitting wall in broken, to be paid 
pence per yard, 6 feet wide. 

Siding-over in broken, close wall, to be paid pence per yarf^ 

6 feet wide. 

No other narrow work to be paid in the broken. The above prices tp 
cover all wet ramble, double working, and following in. 

Putting by hand to be paid shilling and * pence per score 
for the first 100 yards, and from 100 to 120 yards, shilling 

and pence per score, and so on advancing pence ppr 

score for every so yard}. H?wers, when required to put, to be paid 
pence pet score furtherance. 

Putting with ponies to be paid pence per score for the first , 

yards, and when 30 yards are fully complete beyond the 130 yards, fp : 

: ^ be one penny per score advance, and so on advancing one penny pet 1 
?; score for eviry fully complet^ 30 yards further, and when hewer* are 
reqjur^ to put, to be paid pence per score furtherance. '■ 

overweight paid to, or underweight deducted from, the putters. 

^Bwers required t»,work %hift work to be paid shilliin 

enee per shift of hours’ work, and hand-pafi 

• 2 A , 




• b« paid "' shillirw and pence per shift of eight hearf 

work. ' « 

Helping-up to b; paid according to the age and strength of helpew-Up 
required, but not less than one'shilling per day of ten hours’-work. 
Water leaders, ditto, but not less than , shilling and * 

• pence per day of ten hours’ work. Trappers and switch-keepers to be 
paid shilling per day vf ten hours’ work. Rolley driver^ to 

be paid one shilling and pence per day of ten hours’ work. 

Flat lads, when required, to be paid per day of ten hours’ 

work. 

3. The owners to provide and keep at the pit a measure tub or weigh¬ 
ing machine, and whenever any tub or tubs shall be sent to bank, suspected 
to be deficient in measure or weight, the coals therein shell be weighed by 
the heapkeeper, or other person or persops appointed for that purpoib 1)5^ 
the owners, and if found deficient, no payment shall be made for hewing 
and putting the same, but the hewer therof shall not be subject to any 
other forfeiture or penalty on that account. A person appointed the 
workmen, according to the Mines Regulation Act, may attend the weighing 
or measuring of the tubs, and keep an account thereof. The tubs upon 
which the average weight is to be taken to be fixed upon by the weighman 
when in the shaft before they appear at bank ; any average tub under the 
standard weight to go into the average, but not to be set out. 

4. The hewers in the colliery to use their utmost endeavours in working 
the coal to produce as much merchantable coal as the nature of the mine 
will admit, and keep the same free from stone, band, slate, or foul coal; 
and if any tub be sent to bank containing two quarts of stones, band, slate, 
or foul coals, the hewer shall forfeit the sum of threepence, and for a greater 
quantity in proportion. The hewers to do and perform when required 
(except when prevented by sickness, certified by a qualified surgeon, or 
other sufficient unavoidable cause) a full day’s work on each and every 
working day, or such quantity of work as shall be deemed equal to a day’s . 
work by the owners <A their agent, not exceeding eight hours, and not to . _ 
leave their work, until such day’s work, or quantity of work, is fully per-, ' 
formed or finished to the extent of each man’s ability; and in default 5 
thereof, each of the hewers so making default,, shall, for every such de&ultt. ;i 
fiorfeit and pay to the owners the sum of as.-od. 

5. The headways shall be driven not exceeding 2 yards wide, and the ;; 
^bords 4 yards widfe (except by permission of the owners or their agentjk j. 
r and the hewers shall do the business of.tbefdrivers, and shall set on tub^l 

'. and khall do shift work when it shall bd requisite; and the pony drivm, 4 
j aild horse drivers shall duly put„drive, and lead awa^speh a nlimb^ 
j'„ jttd» coals as shall be a reasonable arid fair dr^ worl^ such day’s' 
'2;'>^i;tMisist of not less than ten hours, and all persons heteby engaged 



the time'Sppoihted.by the owne« ot thdS’ agen^ 

’ beiBg rtthi* respective'jiost at the pit, read/to commeoice woiSc at «^y 
-time; and each hewer sjiall be provijJed with a shovel«nd cradcM, igi4i 
f tnaBJ ihd wedge^ where required, by the said owners, for which he shall, 
be accountable; and shall provide himoelf, at his own charge, with candle^, 
incks, and drills; and the hewers, putters, and horse drivers shall, whm • 
required by the said owners or their agent, act as pony drivers, at such 
rates and prices as are hereinbefore mentioned; and all the parties hired, 
shall and will, in perfotmipg their respective duties, obey, abide by, and 
fulfil all the lawful directions of them, the said owners, or their agent or 
i agents, at the said colliery. , , • 

6. If the owners, or the parties hired, be desirous of adjusting the 
weighing machine,used in flie said colliery, either party shall give the other 

%aaso«ablp notice; such adjusting not'lO interrupt the working of the 
colliery. 

7. Each worlman for whom a dwelling-house or room or garden ground 
shallj'e provided by the owners, shall keep in good repair the glass in the 
windows thereof, or pay the owners for the repair of the same; but such 
dwelling-house or room or garden ground shall be occupied as and for part 
of the wages of the occupief, who shall not be deemed the tenant thereirf, 
and who shall forthwith quit the same on his ceasing to be the servant of 
the owners; and in case he or his family, or any other person, who shall 
be in possession thereof, with his consent, shall refuse so to do, it shall be 
lawful for the owners, or their agents and servants, or any of them, to ente* 
into and upon such dwelling-house, room, and garden ground, and toV 
remove and turn out of possession every person occupying the same, and 
all furniture and effects therein, without having recourse to any legal , 
ceedings; a reasonable quantity of fire coal to be allowed to each hewer 
being the occupier of a house, such hewer to pay 3d. per week for the same. 

8. No workman shall be allowed to keep a pony, ass, or dog, without 
leave from the owners or their agent; and any workman who shall ne^- 
gently or wilfully disobey the orders of the owners qr their agents, or shall 

: commit a breach of any of these terms and conditions, shall forfeit atid 
■ pay, at the discretion of the owners, a sum not exceeding as. 6d. for every 
such ofience; and it shall be lawful for the owners to retain the same oqt 
any wages then due, or td Jaecome due, to the oflfender; or, otherwise, 
it. shall b^ lawful for the owners to proceed against any workman so Ofibnd^i 
ing according to due course of law. 

’ j 9. Every man or boy employed in the pit shall, and'is hereby boua/^ 
■rg!^ fourteen days’notice befdre leaving his empjpyment; and it shall ^ 
^lawful to withbdid payment of ady wages that may at that time be 

man or boy leaving without such notice, or otherwise punished 
law, as the^ent luay diink hxpedient. The owners do berei^lli^ 
^^Wiadved, undqf a penalty of £1, not to dismiss any man 



CQ!^&Y WORKim AND MANMku&p^, 

■■■',' . f ' ■ ■ ' 

in'the Jat -without giving lum fourteen days'^otice, except any man, has 
triliully or repeatedly broken any of the foregoing rules, in whichucaselje 
shall be liable tO'be summarily dismissed or otherwise punished according - 
to law, as the owners or their agents may think expedient Any'ofthe 
foregoing terms .or rules may at any f ime be altered with the consent of the 
•contracting parties, or upon the owners giving fourteen days’ notice of such 
alteration, and such notice shall not be considered- as releasing any wtjrk- 
man from his contract of service by the owners'; but any workman not 
consenting to such alterations shall give the usual notice to leave his 
employment. 

Lastly. —Provided always as to such parties as are under the age of 
twenty-one years, it is understood that they shall not be subject (excepting 
so far as they are legally) to any of,the above mtntioned penalties and for¬ 
feitures, but that nothing herein eo'ntained shall alter, prejudice, jessao, 
otherwise affect the remedies and powers which by law belong to .masters 
and servants in their respective relations to each other. 

Memorandum, That . 

have agreed to serve the 

Owners of Colliery, in the said County of 

and that the said Owners have agreed to employ the said 

to hew, put, and 

fili Coals, according to the prices, rules, and regulations mentioned in a 
schedule on the other side, and a copy of which said schedule is to be 
affixed in a conspicuous place in the Colliery Office, for the guidance of 
the contracting parties. 

And it is further agreed, that if the said 
shall leave employment, without giving Fourteen days’ notice, 

shall forfeit all wages that may be then due to from the 

said Owners, or be liable to such punishment as the law may inflict. 

And if the said Owners of Colliery shall discharge 

the undersigned without lawful cause, then the person so discharged shall 
be entitled to One Podnd. 

And it is lastly agreed, that alterations may, by mutual agreement, be 
made in the prices contained in the said schedule, without in other respects 
altering this agreement. ' 


Dated this 


day of 


i8 



Third Form.' 

Ttfins and. Conditions agreed upon between the Owners f 
of ’Colliery and their Workfnen. 

. I. Tke term of hiring to be fo» Fourteen days certain from any its], 
and not to be determined until the expiration of Fourteen days’ previout 
notice, to be given by eitljpr party. 

a. The wages to be paid once a Fortnight, upon the usual and accus¬ 
tomed day, and up to the preaeding Saturday? and to be at the following 
rates (that is to say);— 

To each hewqr for hewmg and filling every ton of hand-filled or ching- 
by r®un(j coals, wrought out of ^he * * seam, when working 

in the whole mine, prices as follows:— 


The hewers to cast aside or stow away all duff coals, and nothing but 
the round or chingley coals to he sent to bank, without the permission of 
the viewer or overman, the compensation for which is included it) the 
prices paid for hewing the round coals, as also for kirving out and stowing 
away the coarse bottom coal, badger, or pricking; the coals to be sent to 
bank free from jet, splint, foul coal, or stone. 

To be paid for double working in boards per ton on round 

coals. 

To be paid for ramble when it reaches inches per ton, 

and for every inches extra on round coals. 

To be paid for wet working from the roof or bottom per tem 

on round coals. 

For driving winning headways, feet wide, with two men, 

per yard. • 

Holing walls, 6 feet wide, with two men 

Holing walls, 9 feet wide, with two men 

Driving narrow boards, ,6 feel? wide, with two men, one shilling and 
pence per yajd. *• 

Driviag narrow boards, 9 feet wide, with two men, one shilling and: 
pence per yard. ^ ' 

For all narrow places per yard for every additional man 

beyond two. ' • • ^ 

“ Drjying headways boards, 4 yards wide, per yard. i 

i v Riding over in the broljen, when not more than 9 feet wide, and driw^p 
'noways coutse,iioose ac an end, sixpened per yard; 6 feet wide, ' 
'■ebryant 



■ HoBng walls in file middle of the pilkr, wffl price. ' . 

Putters to be paid for etfery score of tubs, twenty to the scoi^h^» 
round or small coals, where ponies ^e used, say^i 

_ [Here follmuputUttg prices!] ' o 

It is also agreed that a proper weighing machine be placed at the 
mouth of each pit, for weighing the Soals sent to bank, and that“a pefson 
be appointed by the owners.to keep an account thereof, and be paid by 
them. And that the hewers be allowed to appoint another person on 
their part, such person to be chosen from among the regular hewers of the 
colliery, and to be paid by the said hcfWers By subscription. 

Drivers to be paid shillings and pence per day, of 

not less than ten hours, and to find their own candles. '' 

Trappers to be paid shillingr and pence per dky, 

not less than ten hours. 

The hewers to be paid shillings and ' , pence iser 

shift, of not less than hours working, when requested to,wo* shift 
work. ' 

3. The Owners to provide and keep at each, pit a weighing machine, and 

whenever any tubs sent to bank shall be suspected to be deftcient in 
weight, the coals therein shall be weighed by the heapkeeper, or other 
person appointed for that purpose by the owners, and if found below loj 
c«. at the pit, and 8 cwt. at the pit, no paymejJ 

shall be made for hewing and filling the same, but the hewer thereof shjf 
not be subject to any other forfeiture or penalty on that account. The 
standard weight to be as follows:— 

lu the pit, 11 cwts. 

Ih the pit, p cwts. 

No person to enter the weigh-houses except the weighers and the 
agents of the colliery. 

4. The hewers on the colliery to use their utmost endeavours in working 

the coal to produce as much merchantable round coal as the nature of die 
mine will admit, and keep the same free from stone, band, slate, or foul 
coal; and if any tub be sent to bank containing pounds of stone, 

band, slate, or foul coal, the hewer shall forfeit 

For each tub in the pit, sixpence per tub^ 

For each^tub in the pit, fourpence per tub. 

^ The hewers to do and perform, except when prevented by accident of 
tlln^ or other unavoidable cause, when fequired, a fail and sufScientj 
day s work on each and every workirlg day, or such qfiautity of work^ 
Shan be fairly deemed equal to a day’s work of not less than ’ boi»ffl 

and not to leave their work until such day’s work or Quantity of wodKk 
;|ay performed or finished to the extent of each m^’s ability, 



‘ tlie heweis to cast ihdr duff coal aad rcfuie to whithfl^ 

‘ Ottt«ir%^d tie overman or deputy shall dedm most convenieirt, and a^i 
■thp CTent of their rcfusjpg to do so, the deputy to^ atiiberty to lay th#; 
ti)piwdy close to,one side of the board. In the longwall the hewers to Ci^ 
their duff coal and refuse ii^o the goafdretween the pillars jnd by the side 
of the gateway. » 

% Thft headways shall be driven tiot exceeding 7 feet wide, and tl» 
boards not exceeding 6 yards wide; and when necessary, the boards shall 
be driven 4 yards wide; and that the boards shall be turned out of the 
headways, not exceeding 3 yards wide, and to be driven 3 yards that width 
before being laid out; and shaill be holed 3 yitrds wide, 3 yards from tht; 
top of the pillar; and no board to be paid for as narrow when above 3 yards 
wide; and the hewers shalfcast aside oiwtow away all duff coal or refuse; 
•they shall also separate the grey ^r coarse fop coal from the best coals, and 
shall be entitled to the same remuneration as for good coals, provided such 
tubs as thCT sendsto bank be hand-filed and free from admixture with good 
round or ijiingley coals, duff coals, slates, stones, or other refuse, and shall 
do shift work wflen it shall be requisite; and the putters shall put away, 
and the drivers shall duly drive and lead away such a number of corves or 
tubs of coals as shall be considered a reasonable and fair day’s work, such 
day’s work to consist of not less than ten hours, and to commence from the 
time the putters leave bank. And each hewer shall be provided with a 
rate, shovel, maul, and wedges by the owners, for which he shall be 
accountable, and shall provide himself at his own cost with picks, drills, 
and candles; he shall use a rake; and the hewers shall, when requested, 
assist the deputies to draw timber, and to be paid per hour; and 

all the parties hired shall and will, in performing their respective duties, 
obey, abide by, and fulfil all the lawful directions and orders of them, the 
said owners or their agent or agents, at the said colliery. 

6. If the owners, or the parties hired, be desirous of adjusting the 
weighing jnachine or machines used on the said colliery, and of such their 
desire shdl give to the other party a reasonable notice, an adjustment 
thereof shall take place in the presence of any two of the parties hired, who 
shall be nominated by the rest for that purpose; and whenever svwdi 
machine or machines sliall fourrt incorrect, it shall with all convenient 
speed be rectified, but not se as to interrupt or stop the working of the 
said colliery. 

7. It shall be competent for the viewer of the saidecolliery to prevent 
the use of gunpgwder, either wholly or in part, at his discretion; and wh^ 
permitted to be* used, no more gunpowder to Be employed than uffeaUjIt 

^':|s^sitty. ' 

i * 8 . Each worliman imt -whom a dwelling-house or room shall ^ 
ai^ed bv the owners shall be supplied with a reasonable quantity4^.® 




AinD -MArnGMUMi^i: 

o^for which he Ml p«y the owners thrgepence per'week for 
.'the same, and shall keep in^ood repair the glass in the windowsftereof; 
or pay the owners for the repairs pf the same j'but such dwelling-honse 
or room shall be occupied as and for part of the wages of the occupier, Who 
shall not be deemed the,tenant thereof, and who shall forthwith quit tfe 
• same on his ceasing to be the servant of the said owners; and in case he 
or his family, or any other person who shall be in possession thereof, with 
his consent, shall refuse so to do, it shall be lawfulfor the owners, or their 
agents and servants, or any of them, to enter into and upon such dwelling- 
house or room, and to remove and turn out of possession every person 
occupying the same, and al' furniture and, effects therein, without having 
recourse to any legal proceedings. 

0. Every workman who shall negligently or wilfully d'sobey the orders 
of the said owners or their agents, or shall commit a breach of these terms* 
and conditions, or shall persist in keeping dogs, asses, or poultry, shall 
forfeit their employment at the end of fourteen days; orotherwise it shall 
be lawful for the owners to proceed against every workman so|pffQnding, 
according to due course of law. ‘ 

10. All penalties and forfeitures to be paid pursuant to these terms shall 
be demanded and paid on the first pay-day after they shall have been re¬ 
spectively incurred, and shall be thereupon deducted from the first or next 
following earnings or wages of the person so incurring the same, until fully 
paid; and if they shall not be demanded on such pay-day, and deductQ^i 
as aforesaid, or if they shall be abandoned or remitted by the said ownjft,' 
or their principal agent, they shall not afterwards be enforced or revived, 
or requited to be paid. 

Provided always, and it is understood and agreed that nothing herein 
contained shall extend or be construed to extend, to alteq'prejudice, lessen, 
or otherwise affect the legal remedies and powers which by law belong to 
masters and servants in their respective relations to each other, or to 
magistrates having jurisdiction in case of dispute or difference between 
them. ‘ 



VI. FORMS OF CAVILLING RULES. 


*FiRS*r Form. 

COLLIERY. 

Rules for the Half-Yearly and Quarterly Cavilling. 

}... Tffat the pits be cavilled for every half-year, and that every ma 
have a cavil in»for the pits either singly or in sets. 

1. When found necessary to remove any hewer from one pit to anothe 
the last cavil to be the first to shift, but every man going to a pit after th 
cavils have been in, though he be joined to a set ol* men, still in referenc 
to the pits, he is last cavil and first to shift. 

3. In every instance where it is found necessary to reduce the numb( 
of men at any flat, the last cavil to shift first, except a man’s cavil be don 
or stopped; then and in that case the men whose cavil have been stoppe 
shall be first to shift, provided there be no vacant cavil at that flat; bt 
should a cavil fall out at that flat aforesaid during the quarts', they, th 
said men, shall return back to the aforesaid flat and claim the cavil. 

4. Should any men be removed from their places, owing to the sai 

places being too far in advance or for other reasons, the said men are t 
claim a cavil at that flat if there be one; if not, they are to go whet 
requested, and claim the first vacant cavil at suA flat as they may hav 
been s^ to, until their own goes on again, or a cavil fall out at his < 
their own flat; but should any man’s cavil that was cavilled to such flat i 
the quartet be done, in such casd*the men (if any) who have come ftoi 
other flats must shift, for the men who were cavilled^ to that flat at th 
commenfleraent of the quartet. Should it be found necessary to remov 
any men from their places, the men to be removed (jiall receive twen^ 
four hours’notice. , 

5. Should any men take a bargain, they a^e^o be one month i» awe 
bargaifl before they forfeit their cavil, but should the owners or the 
•vkwr take men from c«al-hewing to perform labour in any part df,a 
cqlUery, thev. th?*said tnen, shall not forfeit their cavils. 



jjrg: jdoumcr wvjejmns Am' 

f commencement of »he ' 

qu^er, and piUar working.’ commence during such quarter, lie 
cavils to ^cli «whole work ” at the said flat shall b'e the firsTto claim the 
aforesaid “ pillar working.” ' “ 

‘ '“““c^cemen^ of the quarter;' 

Md the sard whole being done during such term or quarter, should 
pito work or broken” commeute at this flat during such''term or 
quarter, the men who were duly cavilled to such aforesaid “ whole work* 
at the commencement of the quarter shall claim such “pillar work ” or 
broken (subject to No. 6 Rule) the same as if they had been cavilled 
to It 

8. Where any flat is working “broken and whole,” and a certain 
number of men have been cavilled Co such* “ broken ” and “ whole ” at the 
ciOTinencement of the quarter at such flat, jf more men be required iirtth? ' 
broken or ‘ pillar working,” the first cavils to the “ whole ” at such flat 
f ^ f *'’® “b>-oken”; but if men be required to shift 

^Ti, ‘he (ast cavils 

?? « ^’’“hen shall be the first shifters to the “ whole,” but no 
whole _men shall have claim in the “broken" as long as any of the 
broken men belonging to such flat be working in the “ whole.” 

9 - Whenever a flat is all “ pillar working ” at the commencement of the 
quarter, and whole work commence at the said flat, the last cavils shall 
oe first to go to the “ whole ”; also if necessary to reduce the number of 
nen at a fiat. All “ pillar work ” the last cavils are first to shift 

All Other Bye-Uws relative to “pillar working” shall be considered 
binding If agreed on by the men at the flat at the commencement of the 
quarter, and witnessed by the deputy. 

10. The first cavils to the night shift to be the first shifters to the day 
shift and last cavils to the day shift first shifters to the night shift, the men 
cavilled to the night shift to remain there unless fewer are wanted The 
to new-made set to work in the day shift is the first to go to the night 
snift if more men be req'bired at nights. 

11. That not less than four men claim a cavil at the commencement of 

should two of the set leave, the other two may claim the cavil for the 

quarter, the overman having*liberty“to set two more men 
witn them. • 

12. Should a se»mf men be cavilled to two bords or gateways, and have 
fo give up one of them during the quarter, foey are to claiimthe first or left- 
band tod or gateway; buf should the said bords afterwards be singled the 

,.men who were cavilled to them to claim them. * * v 

; 13. Should any set of men having refeoved from theirmit be requested' 
iq|etum back again, they^e to go where required. 



t/js ill vifths. j 

fotir or eigSt men take a barjsfn, an 4 *it 
the odd men to claim the pit that the bargaii 

i j, In.diivilling for the pits, should any cavil be misifed out, owing to;! 
mistake on the»part of the ovennan, that set of men to have a cavU ia fo 
the pits, as also whether they be first? middle, or last cavil; if the mistals 
be the men’s own faul^ they are to go where determined at the time. 

In cavilling for tho> places, shoul 3 any cavil be missed out, owing to ah; 
mistake on the part of the overman, the cavils to be put in over again i bu 
shou^the fault be on tfie men’s own side, they are to go where the met 
ddi^^We at the time, and remain at such,flat during the quarter. Thi 
;A'use 4 intended to apply *to min who have neglected to give in thei 

fearrows’ names to the overman. 

”■ • * » 

• SI 6. ?rhat no rule herein containetTsltall be altered without the consen 
of both master and men. 

AkdJ^astly. That every man on his arrival at the shaft for tb 
purpose ©f asc|nding or descending the said shaft shall inquire of his tuit 
when the man (if any) preceding him shall let him know. Also every ma 
shall enter into the cage /or the purpose of ascending or descending th 
shaft in his proper turn, which turn shall date from his arrival at the shall 
except lads be at the shaft, then and in that case the lads shall ride first. 

Signed for the Owners, 

Signed for the Workmen, 

Witnesses, 



is in. 


I Overmen 


Second Form. 

Some Cavillif^ Rules as arranged in 1886 . 

General. 

For the purpose of cavilling it is understood thatand 
are entirely dStinct and sejSarate collieries, eaph having its own staffs 
'•( workiijen, and that no changes hre allowed from either one to tbi q&l 
vWhhout the permission of the viewer. < i ; i; 

’ The hewers in eaclkwam are'to be cavilled once each quartet 
Ci^fereat working places. 



iSo comExy woxitmG Ajm 'maea^me'M 

• ■' ' ' r'v'- 

' Tlie putters in eafeh sean? Ure to be caville(f'quarterly, at the same fltB* 
as the hewers, to the different stations. ■ ' 

No hewer or putter will be allpwed to exchange from any seam to 
another without permission from the viewer. „' ' ^ 

■ Rules for the Hewers' Quarterly Cavilling for Places. 

Whole anu Broken. " " 

I. That there be a sufficient number of men present to see the cavils 
drawn, and that some of the men count them before they are put in. 

*. If any man’s cavil bp omitted, he shall stand last in the pit, or if a 
man has two cavils in, he shall claim the first one drawn. 

3. The last cavil in each way to be ,the first to remove to any other 
way; if two or more men havo to remove in one day, they inust diata 
cavils in for the places they are to go to, bait any man can be shifted for 
two days to any other w.ay if required, and should a cavil, be stopped, and 
the men go to another place, they claim it as a cavil until their own 
commences again. 

4. If in any panel of bords, one bord has no wall, the waggonway 
bord to have no wall. If in any other whole wbrking there be no waggon¬ 
way bord, then the last cavil to have no wall. 

5. Each man to drive his own wall, but in case any wall has to be 
driven from both sides, the man belonging to the wall to have his choice 
of sides if both are turned away in one day; but if not turned away in one 
day, the men must remain in the side they turn away. 

6. If any man’s wall has to be driven across another man’s bord, the 
man who drives the wall must drive across the bord also. 

7. All headways, drifts, or cross-cuts to be the head of the cavil, but if 
the headways, drifts, or crossKtut and stenton have to be going together, the 
strange man must drive the stenton; if both are not going together, the 
men to claim the side to which they belong. 

8. If a man has a narrow bord, and a wall to that narrow 1 ord, when 
they are both going, he is to claim the narrow bord, and the strange man 
the wall. 

All men that are cavilled to headways or jfoss-cuts are to turn away the 
bords they win out, if required, and should their headways or cipss-cut be 
stopped altogether, they are to claim the last bord won out if it be vacant . 

d- When a set" of men are cavilled to a headways course, they shall' 
daim all the coal coming 4)ut of it, if the mode of workin^be to take half 
a pil&r off each side of the headways.' If it be considered necessary to 
*otlt a whole pillar off each side cf such headways, they shall also claim 
i,. the whole of the coal coming out, and in all cases shall claim the Ju^ 
,.?n«uest the goaf. ” 



; ■ ' ' CU aen are raivilledWo a headways covrse, atri any ate to tuttov;^ 

hut^avil most be the first to remove. • r.. 

lo. That eycb set ofanen drive their own jenkins amfsidings-ovo'. In' 
egtcb headways aourse in ail cases the jenkin to be the head of the.cavill 
and then the jud. Should* there be no jenkin, then a siding^rver becomes 
the head, of the cavil if yard work be paid ; if no yard work be paid, thd 
jud remafiis the head of the cavil. Should a jenkin, siding^over, and jud 
be all going together, and strange men hewing with the men belonging the 
K'coal, the latter to be the one in the jenkin, and the other in the jud, and 
the strange men to hew in the sidingover as required. 

In case both bordways yud a»d headwiys lift are going, the bord- 
ways jud to be the head of^the.cavil, or should the second jenkin belonging 
this coal be going, the inbye ont to be <he hetid of the cavil, unless yard 
• vlbrk^e paid, then the one wheje yard work is paid to be the head of the 
cavil; but should yard work be paid in both places, that in which the 
highest y^d priA is paid to be the head of the cavil. 


II. If’any old man be cavilled to the broken, and shall have a jenkin 
and jud going together, he shall have half of his work in each place, and if 
a man’s marrow be off work through sickness or accident he shall have the 
same privilege. 


I a. In cavilling for ways, to start at the first cavil and follow tight 
through. If any are to be omitted, they must be the last ones. 

13. No cope shall be considered binding unless sanctioned by the 
overman. 


14. Should any hewer by accident or sickness be prevented ffoia 
following his own employment and be employed at shift work, the same 
shall have his own cavil when able to resume his own work. 

15. If any hewer be found taking away or using picks belonging to 

other men, he shall be fined 5s. for each pick; the same to be paid to the 
man to whom the picks belong. • 

16. f^any workman put a pick into his lamp or any other lamp he 
shall be fined 20s.; the same to be paid to the Local Accident Fund. 

LONGWALt. , , 

O 

' I. In*ali cases the winning to be the head of the cavil, and if ei^ 
hewing in one gateway, they must drive the wimdng alternately, 

'.z fitjSt cavil in eatji gateway to win the first jud out. In all other lespe^ 
toe broken rujes'to apply. , ® 

When there is a jud on each side of a gateway, and in case 
juds be doneevorking, and the' winning to be driven, the men 
teHod is done to claim the winnine. 



huUs for the Putters' Quarterly Cavilling for Siattmt.-, 

* < 4 ' 5 .V 

I. The last c?vil at'a flat to be the first to rembve to any other flat ' 

But if a new flat commences, the last cavil at ‘ the old one to claim Ae 
new one first , ^ “ 

' t. The first cavil at any flat to stop at it as long as any .coals are 
coming to that flat . ‘ ^ ' 

3. If there be spare putters that have no cavil, and there is a way that 
can do without a putter or putters, they must have cavils in with the spare 
putters. 

4. During the course of tiie quartef, pontes can be changed to any fiats 

that the overman considers necessary. . , 

3. Should ponies be changed^ lit any flat during the course of a.shi^ 
the putters must keep their own “ goings.’*' 

6. All putters to have cavils in. If there should be any spare ones, to 

be the last cavils. " 

7. Each putter to bring his own pony out and see it into its proper 
stall when he is putting at his own flat; but if changed to another flat and 
pony, he brings the pony out he is changed to.' 

8. If a putter be ofif work, and cavils be put in at the stables, whoever 
gets the cavil to remain at it until the putter starts again. 


Third Form. 

Colliery Cavilling Rules. 

I. The last cavils are first to shift from any flat if required to do so. 

s. The first cavils of the hewers are the first to put if required, and after 
one man has put, eveiy man at that flat must have a turn before it is his 
turn again. ^ 

3. Any stranger coming on to the colliery must go to any flat where he 
is required, and last cavil to be first to shift to<any flat if requested to do so, 
and after the stranpr sees his leader put, heiis nexhputter. 

4. Any man or men a fortnight out of his cavil, at shift tir bargain 

work, loses his c9. ii, unless the bargain be given up, in which case be 
returns to his own cavil again. , 

f Kwj man shifted but of his own cavil a fortnighe, Ipses his cainl, 
unless men are wanted at the flat he came from and men'are wanted fron# 
the flat he shifted to. ' ‘r ^ ” 

,, 6 , The hewers to be cavilled double, but if single, thq one ttS go in. GQi 




Btlier in back the'same as wottong.jaonblqj' DtbenfBe ;ti^'i^' 
■TOy beiiet into the place. - , ' 

7. Last .ca^ at any,flat to go to the broken of th«ir o#n flat fir^ 

PTOvid^ there are not any men out of a cavil when any more men are 
wanted into the broken. • . 

8. N» exchange to, be made either by hewer or putter without first 
acquainting the overmt^ and getting his consent. 

9. Any cavils omitted, whether hewer or putter, the same to have a 
cavil in for each flat, als8 whether they be first or last shifter from the 
fiat. 

10. Any man or men having two cavils in, he is to take the first 

11. Any man, or men*refusing to put, or find a putter, when it is 
• Ms t»rn k) put, to forfeit as. 6d.^fine. 

12. Last cavil from any flat, whether hewer or putter, first shifter to 
night shif)^ * 

13. Atiy m^ji’s cavil that may have to be forewon must claim outbye 
side first till holed, and any man’s cavil stopped, he must go where re¬ 
quested. 

14. No man or men on notice to have a cavil in, but to work their 
notice out in spare places. 

15. If a stranger starts, and is sent along with a single man, he 
claims that cavil as if he had been cavilled to it at the cavilling. 

Putters. 

Last cavil at any flat to shift to any flat where he may be wanted. 



VII. JOINT-COMMITTEE RULES. 


Northumberland Steam Colliery Owners’ and Miners’ 
JOINT-gflMMltTEE.* 

6if I. That the object of the Joint-Comniittee shall be to discuss“all ques- 
tions (except such as may he termed county questions, or questions affecting 
the general trade) relating to matters of wages, practices of workhjg, or any 
other subject which may arise from time to time at any particular colliery, 
and which shall be referred to the consideration of the Committee by the 
parties concerned. The Committee shall discuss all disputes and heat 
evidence, and their decision shall be final. 

itlon 2. The Committee shall consist of six representatives chosen by the 
Miners’ Union, and six representatives chosen by the Steam Collieries 
Defence Association, and a Chairman to be chosen annually by the two 
Associations, which Chairman shall have a vote. 

3. At meetings of this Committee it shall be deemed that there shall 
be no quorum unless the Chairman and at least three members of each 
Association be present. 

s. 4. Each party to pay its own expenses. 

Mi' 5. Should any alteration of, or addition to, these Rules be desired, notice 

of such change shall be given at the meeting previous to its discussion. 

6. If any member of the Committee is directly interested iq' ,ry ques¬ 
tion under discussion, he shall abstain from voting, and a member from the 
opposite party shall also abstain from voting. 

7. That an agenda of the cases to be jieard by the Joint-Committee 

shall be sent out tit least four clear days before each meeting, aijd it shall 
not be competent for any member to propose any other matter for dis¬ 
cussion. 'I 

8. When both owners and miners have cases on the agbnda paper, one 
case from each side shall be considered Alternately. 


* Rales I to It as issued by the Steam Collieries Defence Association, Midch (877, 
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2 * ly. That if any case is r^ferrefi to arbitratipnj and the arbitratoW.ia^j^'| 
agree as to the appointment of an umpire, the Chlirman of the 
Commi^ee shall mate the selectfcn. ’ • 

lo.. All applications ffir advances oV reductions in any portion of a pit It 
shall open out tWe question of thfe prices paid to the same class of woritmen 
throughout the whole of thi pit. ‘ ‘ ° 


^11. Ijiat before anyichange in hewing prices be entertained, it must be Avei^ 
clearly shown that the average wage on which the claim is made is at feast 
5 per cent, above or below the county average. 


Additionai, Rui.es. 

IS. — i%th July 1878. —That in fSture both the owners and the men give 
not less than ten clear days’ notice of any application to the Joint-Com- 
,n\jtteg. The notice between the two Ac^gations to remain as at present. 

iith ^ay and nth July 188 J.—It was decided that in future all notices 
should be given (ji writing, and either signed by an official or stamped. 

13. —'Sth July 1893.—That the rule be that the three pays paid before 
the written notice be taken, excluding the first and last pays of the quarter, 
but that no evidence as to any pays be excluded. 

14. —8M July 1882.—fthere two pits are cavilled through they are to 
be considered as one, and the average of the whole taken. 

15. —loM November 1883,—Decided that all pays be considered to 
commence on the Monday, each Sunday’s wage to come into the following 



Aven^ 

Pertodi 


pay. 

16. — 12th July 1879.—The county average being taken at 4s. 9|d., 

it was agreed that the increase of hours, where it leads to an increase of 
work, should be taken at 4|d. as the maximum, but each case to depend 
on its own merits. It is understood that no owner can claim any reduction 
unless the pit’s average is at least 5 per cent, above 5s. 2d. In case of 
any colliery claiming an advance, the county average is to be taken at 
4s. 9jd., plus any advantage which may have arisen from the increase of 
hours. ^ • 

17. —May 1890.—It is agreed as a permanent settlement of the 
question that for the purposes of Joint-Committee the hewers’ basis average 
wage of soft coal collieries be 4s. •7fd. for short hours and 5s. for long 
hours; but that in any jieam wiien hewers are required by the manager to 
nick or sHbot the coal in other than winning or narrow {ilaces the averi^e 
wage of steam coal collieries shall obtain. 


cveia^. 

hawerf 

■taaiM 
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1 . l8.—I3<i Nmmier iS?o.—In futufe, advances and reducti<Mis to 

commence on the first pay commencing after the decision. 

19. 9M Jul}' 1881.—It was agreed that in fifture reports and awards 
should state the date at which any contemplated change shduld take place. 

ao. 18M January 1879.—It was agreed that in future no case can be 
reheard until one meeting intervenes. 0 

at. \2th January 1895.—The Joint - Comwittee recommend ^t 
agreements settling cases should be confirmed by this committee and 
recorded on the minutes. 

aa. a6M April i879..‘-The Chriirman to be re elected annually at 
the mating held on the second Saturday in May, the question of his 
re-election having been previoustj- discussed d the preceding bi-monthly 
meeting of the Joint-Committee. ' t. a 


Durham Coalovvners’ Association and Durham 
Miner.s’ Association.* 

1. The Joint-Committee shall take into consideration and determine 

local disputes arising at any particular colliery belonging to a member of 
the Durham Coalowners’ Association between the management and the 
workmen thereof (hereinafter referred to as the parties) except on county 
questions. ■' 

2. The Committee to be composed of six members chosen by the 
Durham Coalowners’ Association and six members of the Durham 
Miners’ Association, together with an impartial Chairman to be chosen 
annually in March (or at such other times as the office may become 
vacant) by the Owners’ Association and the Durham County Mining 
Federation. 

3. The Owners’ and Miners’ Associations shall each elect a Secretary 
to represent them in the tr8n_saction of the business of the Committee, and 
each Association shall give wriltei. notice of such appointment h'?fbe other 
Association, and each such Secretary shall remain in office until he shall 
resign or be withdrawn by the Association which elected him. 

The Secretaries shall attend all meetings of the Committee and be 
entitled to take pa-t in the examination of witnesses or in the ^scussioii 
of any matter before the Committee, but they shall have no power to move 
or second any resolution or to vote on any question before the Committee, 
unless either Secretary bf also one of tlje elected members of the ConK 
mitt6:, in which case he shall in that capacity have ail jthe rights and 
privileges of a member. ^ ® 


Joint-Committee Roles, adopted i6th February 1^3. « 



jornncomirrsM mvims 


,V -4. The Committee sh»I!, except on connty questions as iqrelii»§!^,'Sms 
*'iJtShe<^ liave full power to settte, either by ^ts own decision or by rtf!** 
ehce to arbitration or otherwise, all questions relMing wages, rates of 
payment for altered methods of wording, and all questions or disputes Of 
rihy other descfiption which may arise from time to time between the 
parties at any particular colliery relating to matters affecting that colliery 
and whiqh shall be referred to the consideration of the Committee by 
either of the parties concerned, and tire decisions of the Committee shaU 
be binding. 


5. County questions *are those in which any decision given by the 
Committee would establish a precedent affeqting either the whole of the 
collieries in the county or several* collieries, or those which have been 
decided by the Owners' and Mipers’ Associations to be county questions 
qr wjiich are under discussion between* the Associations as affecting the 
county. If the hearing of a efte is opposed on the ground of its being 
a county questign, such opposition may be put forwaid at any time by 
either thaOwners’ or Workmen’s Association, or by a member of the Com¬ 
mittee, ofby either Secretary of the Committee, and the Joint-Committee 
shall determine whether the contention that the case is a county question 
has been sustained. • 


6. The collieries are to be classed into three districts with the follow- rastrfcha:* 
ing boundaries;— 

(a.) The East District to comprise all those collieries which lie to the 
east of the Team Valley Railway. 

(A) The North District to comprise all those collieries which lie to 
the west of the Team Valley Railway and north of the Lanchester 
Valley Railway. 

(c.) The Auckland District to comprise all those collieries which lie to 
the west of the Team Valley Railway and south of the Lanchestm 
Valley Railway. 

The owner of any colliery situated on the boundary line of any district 
shall have the option of choosing the district in which such colliery shall 
be incltj^ed. * 

7. The meetings of the Joint-Committee shall be held in Newcastle- 
on-Tyne or such other convenient place as may be fixed by the Com¬ 
mittee and at such dates and hours as may be fixed by the Chairman. 

8. In^anycase brdught before the Joint-Committee the owners may 

be represented by one or more of their agents and the workmen by any 
of the workmen employed upon the colliery frqm ■^hich the case la 
sent or by the itheckweighmao of that colliery, but it shall be competent J 
for either sidq,tc. bring such witnesses as they may deem necessary. • : 

9. 'fhe county standard wages and hours of the various classes of 
•Workmen shall those, igreed td between the two Associations modified 

or doirtj by ^ change brought about by any county agreement 
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la. All decisions of the. Committee* shaJJ be in accordance with 
county awards, county agre'^ments, county customs, and county arrange^ 
ments, whether ^uch are in writing or itherwisa, and the decilions of 
the Committee in all cases shall be'such as to bring practices, hqurs, dr 
wages as nearly as may be into accord with the recognised county 
standards. ‘ * 

11. Before any application for an advance or.reduction in ^e wages 

of hewers (including kirvers and tub loaders) .shall be entertained it must, 
except as provided in Rule 12, be clearly shown that the average wage 
earned by the same class of persons in the selim (or portion of a seam 
if cavilled separately) is at (east five per cent, above or below the recog¬ 
nised county standard rate, but there ^hall 6e excluded from the averages 
the earnings of any hewers who are paid an extra price in addition to the 
ordinary rates in consideration £)f"their working at nighfunder any special 
arrangement. 1 e • • 

Before any application for an advance or reduction in ^the wages of any 
other classes of workmen paid by the piece shall be entertained it must be 
clearly shown, if the application relates to workmen cjnployed under¬ 
ground and paid by the piece, that the average wage earned by the same 
class or classes of persons in the seam is at, least five per cent, above 
or below the recognised county standard rate, or if the application 
relates to workmen at bank paid by the piece that the average wage 
earned by the same class or classes of persons employed at the pit is 
at least five per cent, above or below the recognised county standard 
rate. 

12. If either party desires a revision of the hewing prices of the 
various districts compri.sing a seam, the Joint-Committee may make 
such revision or send it to arbitration although the average of the seam 
is not five per cent, above or below the county average, provided that 
in such cases the general average of the seam prevailing before the 
revision shall be as nearly as possible maintained. 

13. The prices to^be paid to hewers or other classes of workmen 

paid by the piece employetfv.. new seams, or at broken, or md er any 
other changed mode or conditions of working in any seam,‘mr which 
prices are not already fixed, shall, on application, be settled by arbitra¬ 
tion if they cannot be arranged by mutual’agreement or by the Joint- 
Committee. , *■ • 

14. In cases of extension or recommencement of districts, the prices 
previously paid in: such districts shall be paid in all extensions of the 
workings, except where boundaries are othenvise specifica^y defined. 

1I5. On the application of the owners or workmen at any colliery, an 
area of and distance from goaf governing the payment of brokih prices 
shall, if not already fixed by agreement or custbjm, be fixed by the Join8- 
"Committee or arbitration. 
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16. All applications by t>ne party for adt^ces o> reductions 
yrotk plices shall entitlj the othfr side to raUe th^ question of the 

paid to the same class, of workmen, throughout the whole of the jrit* 
apd all applica^ons for advances or reductions of the datal wages. of aay\ 
worktnen shall entitle tha other side to raise the question of the datal 
wages paid to workmen of the same class throughout the whole of the ph 
provided" that, in eithel- case, not lass than seven clear days before the 
day appointed for heSring by Joint-Committee, a statement of any 
counter-claim intended to,bc made, together with a statement of average 
earnings or datal wages, as provided for in Rule 18, shall be banded 
to the manager, or, as the c^e m|y*be, to the workmen of the colliery, 
and, in the case of hewing prices, specifying the names of the districts 
where the advanqps or reductions are saught. The provisions of Rule 11 
siialbappjy to counter-claims in the same way t^Jo original applications. 

17. In the event of any change being made by the owners of a 
colliery in the itTethods of working a mine, or any part thereof, or in the 
conditions under which the labour concerned is performed, no stoppage 
of work by theVorkmcn shall take place, and in the event of a change 
of wages being awarded by the Committee or arbitration in consequeiKe 
of such altered methods* or conditions of working, such change shall 
take effect from the commencement of the altered mode or conditions 
of working. 


18. No request for advance, reduction, or revision of piece-work 
prices, or datal wages, shall be entertained unless a statement showing 
the average earnings per shift, or of the datal wages, has been supplied 
by the Secretary of the Owners’ or Workmen’s side of the Committee, as 
the case may be, to the other Secretary at least nine clear days before the 
date fixed for hearing by Joint-Committee. In the case of piece-work 
the averages thus supplied shall be those of at least three recent consecu¬ 
tive pays (each given separately) actually received by the workmen, 
excluding the first and last pays of each quartet and the two pays im¬ 
mediately following the date of a decision, j^rd,«or agreement becoming 
operatiff.* The averages of seams, and^rtne districts where the advance, 
reduction, or revision is asked for, shall be supiilied in each case, and 
also the numbers and dates of tfip pays. The Joint-Committee in con- 
sidering and determining cl’ajjms for advance or reduction of piece-work 
prices shgll be guided'by the difference between the average earnings of 
■the workmen during the pays for which averages have been supplied and 
the county standard rate for the class concerned, <hid in considering V- 
4nd determining claims respecting datal wag^ shall be guided by the..' 



‘■'difference between the datal wage of the workmen concerned add the' 
county standard wage for that class. C: 

* rp. In thosegpases where either piece-work or datal work is possible 1 , 
it shall Jm coigpetent for the owners to say which method of payrnsU 
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«h»JI be adopted, an'd if rates are not already fixed therefor to hare edch, 
fixed on application t^ the»Committee,ibut failing local agreenSnt Ae; 
change in the method of payment shall not taip place until such appJhf i 
cation to Committee be made. . ^ 

ao. When both owners and workmen have cases for consideration 
the cases of each shall be considered alternately, and lists of,.cases to 
be considered at any meeting shall be exchanged between '“the tSio 
Secretaries at least fourteen days before such making; and it shall not 
be competent for the Committee to discuss ary other matter than shall 
be specified in such lists unless the parties concerned agree to any very 
urgent case being heard, and both sides of the Committee concur. 

21. No demand from the workmen at any colliery shall be enter¬ 
tained where, within the three pays supplied as per Rule i8, or, where 
averages are not required, -iihid the three pays prior to the day appdintSi 
for hearing, loosing before time or restriction of work by the class of work¬ 
men seeking the change has been a general practice. ‘ No demand of 
either party shall be considered by the Committee if the party submitting 
the demand is not carrying out or has within the previoifs three months 
failed to carry out any county or local agreement or any previous decision 
of the Joint-Committee or any award. 

22. If any objection is to be raised to the hearing of a claim or 
counter-claim (except as a county question), written notice stating the 
particulars of such.objection shall be given to the manager or the work¬ 
men of the colliery, as the case may. be, and such notice shall, as re¬ 
gards claims, be given seven clear days before the day appointed for 
hearing, and, as regards counter-claims, four clear days before the day 
appointed for hearing, but if the cause of objection arises within such 
seven or four days then the notice may be given at any time previous 
to the time appointed for hearing. 

23. The Committee shall in all cases where such is possible deter¬ 
mine the questions submitted to its consideration without calling upon the 
Chairman for his casting votg^ 

24. On any case being submified to the Committee the ptffies may 
each state their case and may bring forward in support such evidence as 
they deem necessary and as the Committee may consider relevant. 
During the hearing of evidence there shall be no discussion or argument, 
the examination of witnesses being confined to putting the Committee 
into possession of the facts bearing on the case. When the witnesses 
have completed thfeir evidence they shall retire and the members of the 
-Committee shall then disoeiss and endeaveur to arrive at a*decision on the 
case. ^ In the event of their failing to arfive at a unanimous’ dechaon any 
member may propose a motion for •settling the patter and the Chairman^ 

: shall put such motion to the Committee and it shall be^vdetemiined by a 
taken by show of hands. If the votes are equal the/lhairman shgll 



itaaif iMde the questioa*at issue or shall i^fer it tjf arbitration iw 
repo* as he may think fit. I^the number ^ members present r^r<sent“ ' i 
ng the owners and workmen respectively is unequal, % voting shall be 
[eem«d to be ^ual if all the workmen’s representatives present vote oae 
ray and those of the ownjrs the othqr. . . ii; 

J5. Unless otherwise arranged by mutual agreement, by the Jmnt- ^ 
>mmit!ee, or by arbitfation, all advances and reductions shall take effect 
tom the beginning of the pay commencing first after the date of the 

lecision or award. , .a. i 

s6. In the event of any payment of back-money being awarded, the Back 
Chairman of the Joint-Conjmittep ’shall decide upon the period (n« 
sxcfeding fourteen weeks prior to the day appointed for hearing by the 
Joint-CommitteelL for whic'h such payment shall be made. 

#7. in any case referred Jo arbitrat 1 brrra«(h party shall appmnt a 
disinterested arbitrator within twenty-one days of the date of the reference; 
and if within thS said twenty-one days either of the parties fad to appoint 
an arbitritor, the arbitrator appointed shall ask the Chairman of the Joint- 
Committee to Authorise him to hear and determine the matter referred, 
and make an award which shall be binding on both parties. 

28. If in any case referred to arbitration the arbitrators are unabte to 
decide on the claim and fail to agree as to the appointment of an urnpOTi 
each arbitrator shall nominate not exceeding two persons, not bang 
colliery owners, mining engineers having charge of or .being interested m 
any colliery, or members or officials of any Colliery Owners’ or Workrnens 
Association, and the Chairman of the Joint-Committee shall appoint a 
person from among those thus nominated. 

29. On any case sent by the Committee for report, the persons I 
appointed shall, if possible, submit their report to the Joint-Committee 

for the same district at its next meeting after the date of the reference. ■ ■ 

,0. In any case referred by the Committee for report, if the persons 
appointed are unable to agree upon a jifim-report, they shall submit sepa- ^ 

rate reoprts showing the points on whieMm* differ. - 

21 eases shall not be reconsid^fed until after the lapse of twdw 
weeks from the date of their last hearing, or from the date of an aw^ 
or agreement affecting the qucstiun proposed to be dealt with in the case. 



vm.-C0AL MINES REGULATION ACT. 189 

(S9 & 60 VicT. c. 43). 


This Act, which amended -id-supplemented the Act of 1887 in cat^i 

Tr i 

oldTef are given here in full, and following it will b 

found the further amending Acts of 1900, 1894, and 1905. • 

At? Act to amend the Coal Mines Regulation Act, 1887. 

[14/// August 1896.] ■ 

i.-(i.) The power to propose, amend, and modify special rules foi 
Regulation Act, 1887 (in this Act referred 
0 as the principal Act), shall include powers with respect to any of the 
ollowing mattersr / ui tuc 

(«.n'he nature and description of the lights or lamps to be used in 
the ™Tnd"'^ trimming 

(A) The description of explosives to be used in the mine, the mode 
0 using and of storing such explosives, and of making and 
stemming holes, and the times at which and the manner in which 
shots are to be fired in the mine; and 

(f.) The number or cllssr^ persons, if any, to be peimtted to 
remain m the mine or any part thereof whilst shots are being 
firea; and ® 

(<f.) The watering or efficient damping df the mine or anyways or 
places theretp; and * * r r” u* 

(a) Generally the precautions to be adopted for the prevention of 
accidents froei inflammable gas and coal dust. 

(2.) While any special piles made under this section are>in force in any 
me, &ny general rule contained in section 49 of the prih«ipal Act, and 
y special rule established under the principal Act, shall, if and so far as 
is inconsistent with any special rules Vnatie under this section, be sus-' 

nded m relation to that mine. ^ 
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'a. Where any matter inediffiMence is tefenfid to ^fbitrati'on 
ptmcip4 Act, a majority of the workmen eiiijlbyed in the mine "to 
the arbitration relates ni^, on gfving such security, if aitj, as may 
to the arbitrators or umpire sufficient to provide for the costs occasitmed 
1^ such representation, appoint any person to represent the workme^ ot 
sny class of them, on the arbitration, and any person so appoint^ shall be 
entitled te attend and take part in the^roceedings of the arbitration to suA 
extent and in such maraner as the arbitrators or umpire may direct, and be 
subject to the same liability with respect to costs so occasioned as if he were 
a party to the arbitration. 


3. The plan required to Be kept in pursuance of section 34 of the 
principal Act shall show the position of the workinp therein menrioned 
with regard to the surface, and'the posbion^ratension, and direction of 
evM^kndwn fault or dislocationeif the seamwft^itS vertical throw. 


4.—(i.) For^ub-sections (i) and (2) of section 38 of the principal Act 
shall be s^stitutcd the following sub-sections: 

“ (i.) Where any mine or se.am is abandoned, the person who is ownra 
of the mine or seam at the time of its abandonment shall, within 
three months after tRe abandonment, send to a Secretary of State: 

(i.) An accurate plan of the mine or seam, being either the origi¬ 
nal working plan or an accurate copy thereof made by a com¬ 
petent draftsman, and showing— 

(a.) The boundaries of the workings of the mine or seam, 
including not only the working faces, but also all headings 
in advance thereof, up to the time of the abandonment j 
(/;.) The pillars of coal or other mineral remaining un¬ 
worked ; 

(f.) The position, direction, and extent of every known faull 
or dislocation of the seam with its vertical throw; 

(<f.) The position of the workijjgf with regard to the surfact 
boundary; ^ 

(a.) The general direction and rate of dip of the strata j an( 
(/.) A statemeait of the depth of the shaft from the surfaci 
to theaseam abandoned; and 

fii.) A section of the strata sunk through, or, if that is no 
reasonably practicable, a statement of the^epth of the shai 
*' witl^a sectiori of the seam. ^ 

‘Every ^dh plan must be »n a scale of not less than that tf th 
Ordnance Survey of 25 inches tp the mile, or on the same scalej 
the plan used at.tRe m*ne*at the time of its abandonment, attd# 
acdteacy must be certified, so far as is reasonably practicable, :b| 
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surrej ot or ofcer pcraon approved in that behalf by an inspector Of 
mines. 

< I I ^ 

“(a.) The plan and section shill be preserved under the-care .of the 
Secretary of State; but no person, except an inspector under this 
Act, shall be entitled without'the conserft of the owner of the mine 
or seam, or the license of a Secretary of St!i,te, to see the plan when 
so sent imtil after the expiration of ten yeap from the time of the 
abandonment: Provided that such license shall not be granted 
unless the Secretary of State is satisfied that the inspection of such 
plan is necessary in the interests of safety.” 

(a.) The High Court, or in Scotland the Court of Session, may, 
on application by or on behalf of the Secretary of State, make an order 
requiring any person whp-lus; for the time being, the custody or'pdS- 
session of any plan or section of an abandoned mine or sejim to produce 
it to the Secretary of State for the purpose of inspection of copying. 

5. —(i.) The inspection before the commencement of s. ork required by 
Rule 4 (i) contained in section 49 of the principal Act, shall extend to all 
working places in which work is temporarily sto^rped within any ventilating 
district in which the men have to work. 

(2.) A safety-lamp shall not be used in any mine or part of a mine by 
any person employed therein unless it is provided by the owner of the 
mine, and no portion of any safety-lamp shall be removed by any person 
from the mine while the lamp is in ordinary use. 

(3.) In Rule 12 of the general rules contained in section 49 of the 
principal Act, for the words, “nor shall coal or coal dust be used for 
tamping,” shall be substituted the words, “and only clay or other non- 
inflammable substances shall be used for stemming, and shall be provided 
by the owner of the mine.” 

6. A Secretary of State^on*Tjii;ug satisfied that any explosjfrff^is or is- 
likely to become dangerous, may, by order, of which notice shall be given 
in such manner as he may direct, prohjbit the use thereof in any mine, or 
in any class of mines, either absolutely or suliject to conditions, and the 
provisions of the principal Act as to contraventions of general piles shall 
apply to contraventions of any such prohibitions. 

« 

7. This Act may be cited as the Coal Mines Regulation Ailt, 1896, 
and 6e principal Act and the Coal mines (Check Weighers) Act, 1894 
and this Act may be cited collectively as the Coal Mines Regulaffon Acts, 
1867 to 1896. 



IX. M*INES (PRbHIBITlC)N OF CHILD LABOUR 
UNDEilGROUND) ACT, 1900 

(63 & 64 ■^ICT. C.^ 2 l). 

• •_ 

Act to Brohibit CKito LAf*)«^^ERGROUND in Mines. 

• •• • [3(^4 July 1900?^'^^ 

I.— (i.) A Iwy under the age of thirteen years shall not be employed 
in or allowed to be for the purpose of employment in any mine below 
ground, and actordingly sections four and five of the Coal Minra Regula- 
tion Act 1887, and section four of the Metalliferous Mines Regulation Ac^ 
1872, shall be read and have effect as if for the word “twelve” the word 
“thirteen” were substituted therein. 

(2.) Nothing in this section shall apply to any boy who has been 
lawftilly employed in any mine below ground before the passing of this 
Act. 

j. This Act may be cited as the Mines (Prohibition of Child Labour 
Underground) Act, 1900. 


X. COAL MINES (CHECK WEIGHER) 
ACT, 18^ 

(57 & 58 52). 


An Act to amend piE p'r^visions of the Coal Mines RECOLATKai 
Act, 1887, WITH RESPECT to Check WEioiftRS. [25M 

1894-] 

1. If the «wner, agent) or manager of any <r any 

employed by^ acting under the,instructions of any such owner, a^t, ^ 
managC interferes with the appointment of a check weighe^ or r ef^ fi 
• afford proper fadlities the .holding of any meeting for the 

making !uch ^intment, in any case in which the persons 



39 ® : CqU/JEJty WORKING AND MANAGMJIiBM^;:f.f} 

make the apprantmSpt do not possess or are snable to obtain a suilib^' 
meetibg place, or attempts, whether by threats, bribes, promise^, notice 
•of dismissal, or,.otherwise howsoever, to exercish improper inliuence in 
respect of such appointment, or to induce the persons entifled to appoi jt 
a check weigher,, or any of them, not to reappoint a checS: weigher, or to 
vote for or against any particular person or class of persons in the appoint¬ 
ment of a check weigher, such owger, agent, or'manager shallSie guilty 
of an offence against the Coal Mines Regulation Act, 1887. 

a. This Act may be cited as the Coal Mines (Check Weigher) Act, 
1894. 


XI. COAL MINES (WEIGHING 01 ? 
MINERALS) ACT, 1905 

(5 Edw. VIl. c. 9.1 


An Act to amend the Provisions of the Coal Mines Regulation 
Act, 1887, WHICH relate to the Weighing of Minerals. 
[4/3 August 1905.] 

I. — (i.) The power conferred by the principal Act on the persons 
employed in a mine, and paid according to the weight of the mineral 
gotten by them, to appoint a check weigher, shall include power to appoint 
a deputy to act in the absence of the check weigher for reasonable cause, 
and the expression “ check weigher ” when used in the principal Act and 
in this Act shall include anJ^Wsh deputy check weigher djirkg such 
absence as aforesaid. 

(2.) A statutory declaration, made by the person who presided at a 
meeting for the purpose of appointing a check weigher or deputy check 
weigher, to the effebt that he presided at that meeting, and that tSie person 
named in the declaration was duly appointed check weigher or deputy 
check weigher, as ^he case may be, by that meeting, shall be forthwith 
delivered to the owner, agent, or manager'Of {he mine, ani^' shall be ^'md 
facit evidence of that appointment. ‘ ■ >> 

(3.) Where the check weigher or deputy chegk weigjier was appointed® 
by a majority ascertained by ballot of the persons empldyed in “the min^' 
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«nd jHud according to the^minEral gotten, the declatiitioit shall SO 
and id be was not so appointed, then it shall slStte thebiames of the pe^pw 
by whdb or on whose behalf the check wei|her at deputy check w^her 
was appointee^ Whera a check weigher or deputy Jheck weigher iS 
a^tpointed by such a majority as aforesaid, he shall be deemed to be 
appointed on behalf of all the persons employed in the mine who are 
entitled to appoint him. 

(4.) The facilities So be afforded to a check weigher under section 
thirteen of the principal Act shall include provision for a check weigher of 
a shelter from the weather, containing the number of cubic feet requisite 
for two persons, a desk or table at whTch the eheck weigher may write, and 
a sufficient number of weights to test the weighing machine. 

• • 

«..«&•) When a check weigher dr depufj^hrok weigher is appointed by a 
nfajffltywscertained by ballot qf the persoi^^SHjoyed in the mine, and 
paid according to the mineral gotten, he shall'not be removed by the 
persons employetl in the mine except by a majority ascertained by ballot 
of the pe»ons employed and paid as aforesaid at the time of the removal. 

a.—(t.) For the purpi^es of the principal Act and of this Act the 
persons who are entitled under section thirteen of the principal Act to 
appoint a check weigher, and from whom he is entitled under section 
fourteen of the principal Act to recover his wages or recompense, shall be 
deemed to include not only the persons in charge of the working places, 
but also all holers, fillers, trammers, and other persons who are paid 
according to the weight of the mineral gotten. 

(j.) Where there are persons employed in a mine who are employed 
by a contractor who is himself paid according to weight of mineral gotten, 
such persons, if they are either in charge of the working places or are 
holers, fillers, trammers, or brushers, shall, notwithstanding that they are 
paid by the contractor and otherwise than in accordance with the weight 
of mineral gotten, be deemed to be included ^oijg those who are entitled' 
to appoiit a check weigher, and from w,V,jiff he is entitled as aforesaid to 
recover wages or recompense, but the proportion of such wages or recohi- . 
pense recoverable in respect of such persons shall be paid by the contractor 

who employs them, and recdverable by the check weigher from him alone. : 

• • 

(3.) Ute wages or recompense which a check wJigher may recover 
under section fourteen of the principal Act shall include expenses properly 
incurred by him in carrying out his work under the principal Act. 

3. AH persons who are entitled by the principal Act or this Act 
dqrpoint a check weigher sor deputy check weigher shall have due odtic^' 
given to them ofthe intention to appoint a check weigher or deputy cbedi 
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^P^*®^«'#isrMsespecifyingtheti® 
insucl aSSr their votes either by ballot, or o&erwi, 

. 4.—(i.) This Act shall be construed as one with the principal Act. 

Ar/",'LT*’'' “ ‘'t-- Coal Mines-(Weighingof kinernk 

f"™! Regulation Acts, <>1887 to 1896 and thi 

M Mines Relation Act (.887) Amendment Act, 1903, and tWs Ac 
atay be cited collectively as the Coal Mines Regulation Acts^.SSy lo r^j 



XIL—EXPLOSIVES ORDER. 


The fallowing is a sumiracy* .of the chief provisions of the Order now 
iiBjorchr— • * 

'i'Ke Order contains a list of explosives which h^ve passed the Govern¬ 
ment test—called “ Permitted Explosives.” 

The Order applies specially to two classes of seams in coal mines:— 
Oass I— ^earas^in which inflammable gas has been found within the 
previous three months in such quantity as to be indicative of danger; 
and Class a—Seams which jre not naturally wet throughout. 

In these seams the use of all explosives except the permitted explosives 
is prohibited—in Class i throughout the seam—in Class a in all roads 
and in all dry and dusty places: and the use even of the permitted 
explosives is subject to the following conditions:— 

(a.) The charge to be placed in a properly drilled shot hole with 
sufficient stemming. 

The charge to be fired by an efficient electrical apparatus or other 
means equally safe. 

(c.) The charge to be fired by a competent person appointed in 
writing by the owner, agent, or manager, not being a person whose 
wages depend on the amount of mineral to be gotten. 

The use of permitted explosives in maii^ ha*ilage roads and main 
.intakes is ^ubject to the further conation that every part of the roof, 
floor, and sides within a distance of jo yards from the place where the 
shot is fired must, unless naturafly wet, be thoroughly watered at die 
time of firing. 

In se^is not included in* the two classes just me{itioned, the Order 
applies only to the main haulage roads and main intakes; in them an 
tdtemative is allowed;— If explosives not in the pern^jtted list are used,' 
the workmen, wkh certain exceptions, must be withdrawn from the mate 
when tb^hot^are fired; but if permitted explosives are used, theevork- 

■i;'* Am appended to the offidXl Alwtraet of the Coal Mines Regulation Acts, iiawd;tjy 
iaithotityofllieSecrJaiyof^tate. 
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' ' ^ " 
men need not be »withdrawn, provided “the ^of, floor, and sides within, 
so yards from the place wh?re the shot is fired must, unless naturally weti 
be thoroughly wateredtat th'e time of firing. , ® 

The list of" permitted explosives may be seen in thp cppies of the 
Order, which are supplied by. the Home Office to the mine owners. To 
each explosive'certain further conditions are attached, which must be 
carefully observed; and the provisions of the Order are, not in substitution 
for those in the Coal Mines Regtiiation Acts or Rules, or of any spefcial 
rules of the mine, but are in addition to them. 



GLOSSAJIY OF‘MINING TERMS 

USSD IN THIS BOOK. 


Backbye Work.— Work done between the shaft and the workinj 
^fcce, in contradisrtnction to face work? oT««^k done at the face. * 

BaitTime.— Meal time underground. A teri»in use in Northumber 
land and Durham; in other districts “Snap” or “Whiff.” 

Balkij.— (t.) Irregular shaped masses of stone intruding into a coal 
seam, or bulgin;>f out of the stone roof into the team. (2.) Big pieces ol 
timber for supporting the roof 

Bank. —The surface-lajid immediately .surrounding a pit’s mouth. 

Bannocking.— See Kiming. 

Bat, Batt, or Bass. —A compact black bituminous shale which splits 
into fine lamina;. Is often intenstratified in layers with coal. 

Bearing.— See Kirving. 

Bind. —A local term for shale. 

Black Stone.— A carbonaceous shale. 

Blue Metal. —-A local term for shale possessing a bluish colour. 

Blue Stone. —.An argillaceous rock of a more amorphous and less 
shaley nature than blue metaf 

Bolt Holes .—The narrow roads connecting a “ side of work ” with 
the other workings of the mine in thick coal workings. A term peculiar to 
the “ Wide ” or “ Square ” system of working. 

Boi^minder, or Rolleywayman, or RdkdSian.- A man in charge 
of the r{ 3 lle^ay. * 

Bord (Narrow).— A road less than 4 yards in width driven in a seam 
in a direction at right angles to the main cleavage planes of the coal seaaa^' 
usually about east and west in the Newcastle coalfield. 

Bord ^oom. —The space excavated in driving a bord. The term : 
used in connection with the “ridding” of the fallen stone in old bords whett : 
driving roads across them in pillar working; thus, “ ridSing across the dM. 
bord room.” • • 

; Bord*(Wffle) .—A road in same direction as in Narrow Bord, 

or more yards wide. . , . * 

t^V. Bordways Oburse?—The direction ,at right angles to the'lMt^j 
P^i'^e^MCs.* In some mining districts it is termed “On face.”;': 
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Br^ce.—A pfeition f«r purposes of ventilation. ; ^ 

Broken.“A districj of cpal pillars in process of removal — so ojlled ib, 
contradistinction ro the first working of a seam by |^rd and wall, or working 
in the “ whole.” See IF/io/e Working. ^ ' '' 4 

Brushing, Brushers.— Stonework; shooting top or bottom stone to 
make height. “ Brushers ” ar^ stonemen. See Ridding and Ridden. 

ButtOCker.— One who breaks down the coal'which has been under¬ 
cut by the “ holers.” A “getter.” 

Butty. —An underground contractor. See, Small Butty and Charter 
Master. 

Canch, or Caunche. —A thickness of ,stone requiring to be removed 
to maae height, or to improve {h» gradient of a road. If above a seam, 
is termed a “ Top Cancfi ”; if below, a “ Bottom Canch." ' ' “ 

Carting.— Conveying coal in small tubs along low roads to the big 
trams on a main road. ' , 

Cauldron Bottoms. —The fossil remain.s -or, more correctly sireak- 
ing, the “casts”—of the trunks of sigillaria;, which have remained vertical 
above or below the seam. 

Cavils.— Lots drawn by the hewers each quarter year to determine 
their working places. 

Charter Master. - .A contractor who engages to work a seam, or 
sometimes a small colliery, at a tonnage price for the owner or owners, the 
charter master finding and paying the underground labour. (Stafford¬ 
shire.) 

Chocks. —Pieces of hard wood about 6 inches square by 1 foot 6 
inches long, built crosswi.se two and two to form supports for the roof. 

Cleat, or Cleavage. —The smooth facings or partings which run 
through a seam of coat in two directions, at right angles to each other, one 
set (the bordways cleat) being usually much more jironounced than the 
other. Some seams arc without it. 

curt. —Local term 'for thale. 

Clod.— A soft stone immediate!,’ above a seam. 

Clutich. —Tough clay or marl, fireclay. 

Coaly Rashingfs.— Soft dark shale, in sptall pieces, containing much, 
carbonaceous matter. 

Cogs. —A pillUr of chocks (see Chocks) with the centre sira.ce stowed 
with stone or rubbish. 

Cope, or Cou{r. —.An exchange of working places between hewers. 

Cropping Coal.— The leaving of a srhall thickneks of coal at the 
bottom of the seam in a working place, hsuaily in order to keep buck water, 
'.'fhe coal so left is termed “ Cot/.” , 

Cross-cut. —A road driven in a direction diagoni^ to thp cleavage 
tdinw of the coat seam. 
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Cross-beading, i>r Cross-gatemy.-^A road kept throaglt goa^'. 
/. and catting olf the gateways at right angles ojf diagonally. ^ 

' Crowntree.—A pi^e of timber set on props to support the roof ' 

• s 

Dead Work.— -Excaj^tions Othpr than coal work. • 

Deputy, or Deputy Overman.— Ai^ under official acting under the 
ouermat]; and whose duty it is to «nake the daily examinations of the 
workings in the district in which he is stationed, to set timber, lay “ way,” 
and in some cases fire the^shots for the men. 

Dillies, or Ginneys.— Short self-acting inclines, where one or two 
tubs at a time are run. , , • 

Dirt. —A soft or shaley stone band in a coal seam. 

Double Timber.— A bSIk and»two props of big timber pjoperly 
jnd notched. 

Drift. —Any road cut throii|h strata. ’ 

Drive, To.»— To cut a road through strata. 

Dykt.-A “wall” of igneous rock passing through strata, with or 
without accompanying dislocation of the strata. 

Face, or Coal Face*— The place where the hewers are working. 

Fast. —A road driven in a seam with the solid coal at each side is 
termed “fast.” “hast at an end,” or “fast at one side,” implies that 
one side is solid coal, and the other open to the goaf or some previous 
excavation. 

Feeder.— A runner of water. 

Fiery.— Applied to a mine containing explosive gas in dangerous 
proportions. 

Fireman.— A Midland and South Wales equivalent to a "deputy'" 
(which see) with this exception, that a fireman does not set timber Or 
lay way. 

First Working.— See Whole Working. 

Flat.— The siding or station laid with two or more lines of railway,» 
which ^e'putters bring the full tubs from the working face, and where they 
get the en 4 ty tubs to take back. Tiff area of working places, from which 
coal is brought to the same station, is also called a “ flat.” In South Wales 
a plank supported by two Ot mofc props. “ Pullet’s Nat," in Nortfattffli- 
berland and Durham, « sidu-gto which the putters bring the loaded tubs 
from the face. 

Following Stone. —Roof stone which falls on^the removal of fee 

c. GtWway.— A road kept fhtoTigh goaf in longwall working. 

I jf .Gears, or Pair of Gears.-;Tw<tprops and a plank, the plank be^ 
||ipported,by thejirops it either end. 

-' ' Gi|>neys.-wSee Dill"' 
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Girdle— A thin Ijed or band of stone. A®roof i.s described as a po* 
roof with metal girdles, ^r a ipeUrroof with post girdles, accordinjas the 
post or the metal predominates. . ‘ , 

Goaf, or Gob.— The part of a mine from which the coaUearii has' heed 
taken, and the roof allowed to fall, or the spade stowed with stone and 
rubbish. , 

Going Headways, or Going* Bord. - -A Headways or bbrd- laid 
with rails, and used for conveying coal tubs to and from the face. 

Grey Metal. —Shale of a greyish colour. 


Hade.— The slope or inclination of a faifit—that is, its deviation from 
the vertical. 

Heading. —Sec Winning Hmiways. ' 

Headways.— A ro^gd, usually 9 feet wide, in a direction parallfel t6“the 
main cleavage planes of the coal seam, which direction is called “ffeai- 
ways Course," and is generally about north and south iii the IJewcastle 
coalfield. It is termed “ ewrf” in other districts. *• 

Heaving.— The rising of the thill (or floor) of a seam' where the coal 
has been removed. 

Hitch. —Local term for a fault of no great throw. 

Hole .—'I’he act of making an opening from one road into an adjacent 
one. 

Holing.— An opening or road connecting one part of the mine with 
another part. A connection made between two or more roads under¬ 
ground. See Kirving, 

Inbye. —Towards the working face. 

Instroke.— The right to take coal from a royalty to the surface by a 
shaft in an adjoining royalty. A rent is usually charged for this privilege. 

Intake.— The road by which the fresh air is conducted to the working 
face. 

Jenkin. —A road cut in a pillar of coal in a bordways direction—that 
is, at right angles to the main cleavage i^anes. 

Jig, or Jig Brow. —.A self-acting inclipe, usually made on the full 
•rise of the seam. «n longwall workings to the rise, the gatew^s are, in 
highly inclined seams, the “jigs." 

Jud.-(i.) A pwrtion of the working face loosened by “kirving” under¬ 
neath, and “ nicking ” up one side. The qpeihtion of kirvftig and nicking,, 
is spol&n of as “ Making a Jud." (2.) The nerm jud is also applied to a 
working place, usually 6 to 8 yards wide, driven in a pillar of coal. Wbeii 
s Jud has been driven the distance requited, the timker and rails are'; 
reOlgyed, and this is termed “Ifrawinga Jud" * ’ 



GLOSSAky. 


" ®eekM.r-An ofBcial jfho 


iuperintends |he screening and cWiji^^ 


Kenner —See Lo$se. • 

Klrving,.er- Holiiffe, or Bearing—A horizontal ctitting roade iaio : 
seam, preparathry to breaking down the whole height of coal. Usually 
is made in the botteta of the seam,'but sometimes in a band of stone pr , 
“dirt,” if the seam contains such; sometines in a fireclay underlying a' 
seam; and sometimes jn a soft stone above the seam. (The last method is 
called in Staffordshire “.Sa»»or. 4 %”) 

Kist—Tlie wooden Sox or chest in which the deputy keeps his tools. 
The chest is always placed at the flaS or lamp station, and this spot is often 
referred to by the expressionf “ at (be kist.” 


•(f'CliVesi^der.— tRu earthy deposit in the tine of a fault, which is followed 
in Searching for the coal seam.* 

Lift. —Any,working place about 6 or 8 yards wide driven in a pillar. 

LodSie.—Applied to a wzirking lilace to denote that it is open at Iwth 
sides—tfiat is,ahat the coal has been previously removed at both sides. 
“Loose at an end,” or “ loose at one side,” denotes that the coal has been 
already worked at one side. The end of a shift or of the day’s work is 
spoken of as “Loosing time,” or “ Loose" or “Kenner '; and when the 
workmen leave, the pit is said to be “ Loosed out. 


Marrow.— A partner. 

Metal—See Blue Metal and Grey Metal. 

Mothergate. —The main road of a district in longwall working. 


Narrow Work.— .Ml work for which a price per yard of length driven 
is paid, and which therefore must be measured. 

Nicking.— A vertical cutting or shearing up one side of a face of coal. 
Nip-out _The disappearance of a coat seam by the thickening of the 

adjoining strata, which take its place. * * 

Nipp*rs.—Boys who attach the “clips” to the tubs and rope m 


endless rope haulage. , t, i 

Nogs. —Timber in pluses above the coal, bee Lnoens. ^ 

Nook.— The corner of aavorking place made by the face with one side,! 


Outbye.— Towards the shaft. a , . - • 

Outstrok^ Rent—Tbe rent which the owner ofa royalty receives 
coal brojight jnto his royalty f dhj adjacent properties. 

Pjicltyvalls.—Pilldrs'of stone, built to support the superincUiab^ 
; arata. ^ • 





I^ntt-Used i? two senses, (i.) A divifik or distri^ m kwd 
^llar working. (2,) A thick bed stone—for example, “A thick pa^ 

strong white post.” c t r - ^ 


Parting.— Allayer of dirt or foreign material fn a coal seam. ^. ' 
screen to keep off falling Water from men ht work. 

, Man. A Staffordshire terfh for a coa^ hever. 

U- portion of c^al face allotted to tt hewer is spoken of as 

his working place,” or simply “ place.” 

Plank. —See Croten Tree. ' 

Plates. —Metal rails 4 feet long. * 

Post. —Local term for ,sandstone. 

“ framey,” “ short,” or “ broken.” 


Post stone may be “strong,” 


Rkmble.— Stone of little coherency above a seam, vfhich falls readil# 
on the removal of the <*.al. Following Slone. '• 

Repairers. —Men who do stone work and repair the i;oads. 

Ridding.— Clearing away fallen stone and d'ebris. 

Riding.— Ascending or descending the .shaft in the cage. " 

Rippers. —Stonemen. 

Ripping.— Removing stone from its natural position above the 
seam. 

Rock.— Sandstone. See Post. 

Rock Binds. —Sandy shale or shaley sandstone. 

Rolleyway. —A main haulage road. 

Royalty. An area of coal owned as a distinct property, the rent paid 
to the proprietor thereof for working the coal being called "Royalty Rent." 
The royalty rent is also in common parlance often termed “rovaltv” 
simply. ■' ' 


Seggar.— A local term for fireclay, often forming the floor 
(or thill) of coal seams. 

Scale of Air. A small^quantity of air escaping (or sometimes allowed 
to pass) at a door or stopping, or brattice. , 

^^^^Scallop, To.— To hew coal without kirving or nicking or shot- 

Shaft. A space made by the side df the r'olleyway for a tram to stand 
at the bottom of a ^all road where the coal‘is filled into it by “cartinir" 
(South Wales.) • 

Shaft Pillars.— The coal left for the support of the shafts. 

Sheth. An old term denoting a district of about eight m nine adjacent 
bords., Thus, a “ SlietA of Bonds,’’ or a “ Hiiitk of Pillars .’^, 
y Shut.—The duration of a day’s work. 

''.fflde Laning. —Taking off sitfe coal to widep out ^ place in a “side*’ 
ctf,woit-^ (Staffordshire.) 



.<rf‘,W0l*.—An HUHiession used 'to denote 

(Staffordshire.) _ ’ ■-.■"■'(yv 

SjhiHg .Owr. —A shorl road driveij in,a pillar in a liead«^- 

*^'^^08.—Skirtings for widening out a (joal road. (South Wales.) _ 
Skirting.— A wad driven nest a fall of stone, or next an old &lM 
place. ; 

Slab.—See Crowntra. . . . ., 

Small Butty.— X contractor who engages to work a certain par 
sea^-^uau“^oned.as a certain width of face-at a tonnage p^V 
the contractor finding and paying,the labour necessary to get and deliver 
the coal at the bottom of the gatcroad. (Staffordshire.) 

Snapping.-See 5 <i<V (Staffordshire.) 

Splint.-Coarse coal. ‘ . 

1£r-A - “'■"rr* 

f S' d.*i" 

it^erted* between the wheel spokes. 

roads for the purpose of ventilation. 

Stint Work.- Bargain work. 

»»«pp«« '■ 

Stowing.-Filling a place with stone or dtbru 
stythe.— Poisonous gas, generally carbonic acid (CO-ih 
S^ly, or Swelly.-A trough, or synclinal, in a coat seam. 

Taking, or Take.-See Royalty. 

Thill—The floor of a seam. 

oSi.. —,* 

coal tubs to and from th» working places. ^ , , 

disturbance i| 

mpting the continuity of a seam. . . ... 


be 


^rKX>:;5>e.ide of 

turned ov.' so th'kt the full tram cap pass it. (South Wales 



SI 

ISadi^ tbokir.—A MidUmd equivalent to theNorflt CoaiAiy 
overman. ' i, ® '"''■ 

Under the Top.— A to^ in which a layer o( coal is left stacffing to 
form the roof is said to be “ under the top.* 

Viewer. —The old term for a Col'iery Manager. ^ 

Wailing. —Picking stones and dkt from amongst coals. 

WalL-A road, usually 6 to 8 feet wide, between two adjacent bords, 
at right angles to them. The solid coal between,two bords is also called a 
“wall.” A “ Half-pillar wall" or “SpUt ivallf is a road driven across the 
middle of a pillar on headway® course. , t 

Warrant— Kind of Rreclay. 

W^sh-out—The erosion of atrappreoiable'extent o£ a coal seam by^ 
aqueous agency. . ‘ * 

Waste. —(i.) The*()ortion of a mine occupied by the return airways, 
(a.) Also used to denote the spaces between the packwallS in the gob of 
longwall working. ' I 

Whole Working.— The first working of a seam, which divides'it 
into pillars. 

Winning Headways.— A headway driven*' in advance to win out 
room for the bords. Any leading drift is termed a “ IVinning." 


Yard Price.— Various prices iier yard driven (in addition to the 
tonnage prices) paid for roads of certain widths, and driven in certain 
directions. 
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Three-quarter seam, Garesfield colliery, 
pillar working, 183 
Thrust, 5, 161 

Timbering in modified longwall working, 
204 

Timbering ofa jud, 185 
Tokens, 83, 407 
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Many of the highest mining appointments at hoii*? and abroad are held to-day oy fwto^ j 
stud«ntsof the U.M.S. ^ * • * , 

Pupils, Assistants, and Officials of all the leading M.E.'s are present or fornaer studnss w,, 
ihtU.M.S^ . - ? 

ilie U.M.S. Course of Study is far more tlroroughfcnd efficient, and helpful and suceessfia, , ^ 
thw attendance at College lectures and Classes and reading Text llooksj also muA wK^^;’ 
conTeniont and much cbe.iper th<| end. The Mine is the liest College. I he U.M.S* 
best Tutor. You arc not taken away from your practical work at the Colliery. 

Maay students join the U. .M. o. at seventeen mid eighteen years of age, and nearly ml theia' ' 
do so on the advice of old students of the U.M.S., and they spread out their work at theCot^^, 
of Study over a period of two or three years by spending two or three wwks at each j.«esson, , 
they are at liberty to suspend their studies for two or three months each Summer and two of threit- . 
weeks at other holiilay times or during .uiy extra pressure of fork; and tlien, a few y^rs law, ‘ 
when the date of his e.xam. draws iicar,*tiic student spends the last few months m carefully revi^ng ■ 
!|MCoiirse of Study aitl in drilling himself with furiln'r s)K!cial practice iti exam, wyk, ipcluoli^ ■. 
previOTS e»m. papers, which arc supplied to him lor that purpose. ■ , 

The great advantage of joining tbt'fU.M.S. early is that the Lessons direct his •, 

iSiahy important miuters of detail in practical work which would otTicrw^: have craped hisnmw . 
entirely, and they help him to take a more intcihgeiu interest in the various work he sees ^ ' 
on at the^ine, and thus to le.irn umch more from hi.s oppot tunitics for picking up pracU^ . 
experience^nd infoniirilion during the early years of his tiauniig -the period wlien impreswi^ * 
are longest and wlk*n he has most spare lime for stud)'. 

A studentship of the U.M.S. is the surest road to a .successful carwr. . 

You should write at once for the U.M.S. Syllabus, which will l>e sent |xist free on 
together with recent tcslimonialstcccived from students of various fiiiiks and ages m all part* «t - 
the world. ___ 

T. A. SOUTHERN (late H.M. Inspector of Hines), 303 The U.M.S., Cariat. 
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■I fsseerv esi.s.i .iii- imtisi asi^uw insss. sv*. .IS CXISieUW, UMVUIg LWrwu —-- 

1835. wfile three Score years and ten may be the span of life altoued *“ 
usefclness drawing at that aw m a close-Tt is not si^with ■ 

written no wrinkle upon its strongs, '. . 

mining men ill over the world."' ' ' ' 
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applieo n» lulrlu, Invate, and Dimu^^stic Bmhimgs. Bv FRANCIS 
CAMt’JN. t..l frt>»n S\o. (-loth# . ' 64, 

IRON AND STEEL GIRDERS. A Graphic Tablfc for Facili- 

Utmg the Tompuujton of the ^eights of Wrought Iron and Steel 
Girders, etc., for I arhamentary and other Estimates. Bv J. H. Watson 
B uck, M.lnsi.L P.. On a Sheet .a — lA. dd. 
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C/wi, MMCmmCAL, SlMCnUfAl *• MASlifM smu/Mutfm, «s 

IRON-PLATE WEIGHT TABtea For Iron sSinbuiltien, 

Eopneerj. »nd Iron Merchknti. •ComaininR tlie Calcubied Woittins of 
of Isovooo different sires of Iron Plates from*i ft by 6 in. by 
t ia A 10 ft. by 5 ft. by 1 in. Worked got on the basit oi ao lbs. to the 
, Mtiareffooi of Iron i \ in th^ness.. lly H, lUili.issON and W. H. 
■Simmon. 4C9» half-bound . ... ... £1 3a. 

IRRIGA-nQN (PIONEER). A MaAual of Informattun for 
Fanners in the 0»lonic.f. By K. O? Mawso.n, M.In«.CE., Exectthve 
^n«»ne<if, Public Works l)cp.TrtnK*iu, l^mbav. With Chapters on Light 
Railways by E. R. Cai.throi’, MlnsLCE., Jl.I.M.E. With Pbles and 
Iiia};TAms. Demy Kvo*tl^th . A>/ loa* 64. 

S Vauu« or UkcitiAHi.v. AM. Sf». BCF# I.r Watf« Si r,n . 1 >am» akm Wrink VhHA\s-- 
HMKCtOl'MO WftTri^McTHfXK JKtlfeATKiN S»»Ar,r IVMIOAIIUA'-Iut-Rltui AVIS.MATtC 
Lt’ic* Gates—Thr Ci.'tT;»ATM>s t.r Ihhicatai. V|ri.iTAnLK». ani. fAi;n Tiams— 

^ICKT kAII.WArS Kl» HraW I hAM I'MiK H Tfl AX l-A A^M. |)Alrt 

LATHE PRACTICE. A't'omftlcie and I’rarticai Work on the 
Modem .^1neri^an Lithe,, By <)<{ \u 1 1‘fRR^O, ME., Author of 
^“.Modern Machinj Shop Consft-uctioit, E<nnpment. and Management,” 
etc.* Mgdium 8vo, 424 pp., 5 iljuitr.ltions. (,'lolh ... w7 ran. 

HisTokv ..r Tiir I.Aii.h i i t . : .ir IvTi^mt, ti-'.-. "iftns I HbbAi.-. It' >Hvri..pwKWT 
siht* THE iKTKt.DfsIli'N' S.KKu J i|Kf vTs I IAsk,!„*;,.in t.r | kT/fKA-lAmB 
TUB Bro anj. irs Si i-itlit-.—T »u Hi m. ’'u- k Ck-tiM., nu Sri»ft.i r. avi> S«wi.i J'hr 

SriNDLR n^KlNt.S. IHk Rd. k (.I.b- AM. I Iff I t | P! r ■ .RAH MrUIAMAM I HK IaII.Si<K.K, 
TK«CARRtA%K,*rilK AlK'-N, KTk I I HMI*. KI M --1 I f.r 1 h., R »:'! h. SlIAl I M ft A If.HT H HI US 
rrC-I.ATMI. ATTACUMkk Ik- Kami. » H*sr.» I.iam MhiiMkfkfk l.AIHh T •>» v, H If.lf >vrt.Kn 
ST»in,%rr.n>H ami. Tov i n M'HCi riist. 1 1 . i ri^, Umi.m. a I.Aiiib i.ojH* Work 

—KncsINbLathka- Hi aw 1.aiiiks Hi .f nrn. I.ai niik Su. iai I AifiHk Rii.,t « *h 'ti hurt 
, Lathes~Si'1w.ial lAiiir'. I-1 r. tnit ai i viipik hk I.a i itr •. 

LATHE-WORK. A Praciicai Treatise on the 'PtMils, ,^]»J^liam'es, 
and Processes empioyed in The .Xit of I uitiing P.y P\ri N. IfAM.iU'K. 
^ Eighth Edition, (.'town Svo, cloth . . . gs. 

LAW FOR ENGINEERS AND. MANUFACTURERS. 

See Evkkv MxsS (Iwn Lvwvik A Handyl>ook of the Principles of 
Law and Equitv. B> a B.uiistri. Korty sixth n;o^) Edition. Revised 
and Enliir'jed, including .Mistr.iris of the Legislation of n/ift-H iif especial 
interest to Engnieenng Firms and Manulacturets, such as the vViirk- 
men’s Compensation Art, !<//»; tlie I’lcventum of Corruption Act, 1906 ; 
the Trades Diipulcs Act, iuf»f>. the ( eusus of Pioducuon Act, lyofj; 
the New Companies .\ct, h/j? ; the Limned Partnerships A<i. 1907 ; the 
Patent and licsigns Ad. i<io7, ami many other icccnt Atls. Large 
crown 8vo, cloth, 83S pages. \ Juitpubti\hft{. AV/69. 64. 

LEVELLING, PRINCIPLES AND PRACTICE OF. .Showing 

its ApplicaUtm to l*or}K>se» of R;ul»a) ami Civd i iiuinecnn:; in the Con¬ 
struction of Ro.ids ; with Mr. I n.KiRD'.k Rules for the same. By 
FREiifeRicK W. SiMM.s, .MIiislCK. Ninih l-diuon, with Law’s 
P ractical Examples for Sniing-ouT Railway Curws, and TKAUrwmr-'S 
Field Practice of Lay»ng-oul Circular Curves. With sevtn Plates and 
numerous Woodcuts Hvo . 8s. 64. 

LOCOMOTIVE ENGINE. '*'he Autohic^raj>*iy of an old D>co- 
motivc Engine. Bv RoHi-.kT Wlajhlrbirs, With iUus- 

tnttionsand Portraits of CiLorok and Kohlrt STfcPHKNSON. Crown 
SvQ. cloth ... ... ... ... ... *. AV/Ja.64* 
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LOCOMOTIVE ENCaNE DEVELOPJJENT. A Pop^ 

Tieittw on Ihe (Jradoal Improiemcajs made in Railway Enpott 
between ibt} and 1903. Hy C. SlKbTTOll, CX Sl^ 

Edilion, Rcv»f<l and Knlar^^cd Crown Hvo.^cloth ... 

LOCOMOTIVE ENGINE DRIVINfi! A Practial Manad;* 

Enjtintc^ in ( harjic ol I,<ir<inioliA<‘,Engines. liy MlwiAEl. REYNoLUS, 

M S h 1 wcifili Etliiinn. Crown 8vo, cloth, ja. 6d.; cloth boardi 

, • d».«d. 

LOCOMOTIVE ENGINES. A Kudimentary Treatije on.. By 
I). DiMhciv. CE , Wnli large adiliiions treating of the Modem 
laaomotivc, bj II K Cl iKK, M.lncl t fj With Illustratiods. Grown 
>jvo, (iolh •••* . 

LOCOMOTIVE (MODEL) ENGINEER E ircman and Engin^ 

lM»y I finipiising ,i • Hisiniical Nona- ol the Pioneer Locomotive 
Engines and ihcir Inventors. fW .MtCHAU. Ki.Y,nolus. Crown 8 vo. 

(loth. 3*. od. ; '*)th lioard^ . 4 S, 66 * ^ 

LOCOMOTIVES, THE'apAICATION OF HIGHEY 

SUPERHEATED STEAM TO. .Vc Mum • 

MACHINfftY. DETAILS OF. c.iioprsiiig. Instructions for 
the tsei niM'n nt varuius UorKiin li^n in the Killing Koundr>’, , 

and I'loilrr Vaui. JU-Kk tN< |s C t'.K Crown 8vo, cibth 3 ** 

MACHINE SHOP TOOLS. A Prat iKiil Treatise descnlsing m 

rvei\ detail the ('insiniition. t>|icr.Tiif)n and ManipNiation of both Hand* 
and Marhiiif Tools , htin^ a woik ol I’railKal ln.striiciion in all Classes 
of Mi'dern M.Kiiim- Mmp Practice, inrliid'iig Chapter'' on Filing, 
KiliitV and .Sii.tpuig •, im l»iil)h, Keainers, Taps and Dies; 

ilu l.athi .iiul It' 'I(w>l', I'laiiM'. Shuptis and their Tools; Milliiig 
Machines and tiittcT-., Cear (utiiis and ('fcai Cutting; Drilling 
Maihines .uui Dnll Wmk. (inndirg Macliines and their Work; 
llatdeninji and ! eiiijx i C.taiing, Pelting, and Transmission 
Machinrt> . Tm'IuI h.ua and l.iblc' B\ \V, H. VaxN Dlrvookt, M.E. 
lllustraied by fr i I ngr.uingi Medium .S\«i AV/31*. 


MAGNETOS FOR AUTOMOBILISTS: ! low made and How 

used :\ h.in(hljiH'k on then t otihtiticiion and .Man.tgcment. By.S. R. 
lU'Ttrivi- Crown .S\o. t !oih . . AV/3i. 

MARINE ENGINEERING. All Klfmtmary Manual for Young 
Mailin' 1 iiKiiicti.s and Aiipirnticeb llv J. S. pKl-WER. Crown S»o, 

, . ia.« 4 . 

MARINE ENGINEER'S GUIDE lu Bimid of Traj^e Examina- 

lion> foi t eftiiic.iirs ,)f ( i>inpctt|^>t.y. ( ontammg all Latest Questions 
to Date, with Simple, ' leni, and Correct Solutions; 302 Elementary 
QuestionsSiih niu'ti.i'cd .Answers, and Verbal Questions and Answers; 
cumptete Set ol 1 >ra\vm^> w ith St.ri# mcnls t ompleted. Bv A. C. WaNNAH, 
C.K., Consulting Kng.ncer. and 1 . W., I \VAf:.s.\N, M.I.NLE., Clhifi' 
caied Kirstj (.l.tss Marine Engineer. With numerous Engravings. 
Kourth Edition, K nlargtd 5<» pages Urge Crown 8vo, cloth 
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MARINE ENGINEER'S POCKET.BOOK. Con4ii.ingl»i«t 

BoardofTr^e Rulcsand Utata fo# Marine Eng'^peers. Bv A. C ViaKMAK. 
Fourth Edition^ Revised, Enlarged, and brought up ta Date. Square 
i8mi| with thumb index, leather . •. 

ai^INE ENGINES AND BOtLERS. * Their Design and 

Lonstnictionl A Handbook for the Use of Students, BbgineerSr and 
Nava! Constructors. Based on the Work '* ll^rechnung und Konstrukuon 
der Schiffsmaschinen un(f Kessd,’’ Ijy Ur. G. IUukr. Engineer-in-Chiet 
of the A^ulcan ShipbuRding Yard, Steiiin, Translated from the Second 
Geman Edition by E. M. Donkin an4S. Bkvan Donkin, A.M.I.C.E. 
Kdite^by Leslie S. R<>bertson, Secretary to the Engineenng StandartU 
committee, M.I.C.E., M.kM.f., M.I.N.A., Etc. With numerous Illus¬ 
trations and Tables Medium 8vo, cloth . AV/aga. 

• SUMMARY OF CONTENTS a FARI 1 . MAtN KNOINKS: or 

CrUNUBR Dimbnvioks—Thk I’ritisATioN is ihk Ks*.ikii SmoMroT — 

•NuMBJCII or Hlivrit vTinNs-'lCKNiXi. M<kMI>KT- 'lUl AS, (SI. <>« Itif. M»WN(. I'Aats-AR tANl.K- 
HKNT or Maim Eni.ikas Okiaius or M Fn..ikii', 1 kh ('vi isdkii • Vai i-ks VARiornt 
KiHOA OF VaLVK C.RAK-Pl'.lflN kuns-l*I'T01*» CoMSFi-ns-. Rmi AMi rFO«'.MFAI>-V ai v« 

OCAii Roi>v—H ad I’iKsoisf CoiroMs Kivfrsim. aso Ifnsivi. <;*am PART II 
PUMPS. Air, CiBcviATrs.. I-FH', #M. .e*vti»AK^lViiirs PAk'l III SHAniNC.. RE- 
SWTANCE OF SHIPS,•PRoPKI.l F^R-S: I'iikvai Sha> t ami Tuaist Biock-Tunnvl 

SHArTs*AMD PtVMMBK liunKS ShAI I S ‘Ill'T- Till Si BFV. pAOFU^II*- 

CoNATKOCilOK HP 1 HP s, vhvk. P.\K1 IV J'lPFS \N0 I ONNKl TH'NS ■ Oknvrai 
Rkmarks, Fuamoiw, V M VFv, Fic C mhp-mA-ai F i: Fitusiv Maim At (iliarv StFAM, 

ANt> Exhadat Pimm*- Fffh \V .tf«. IUk.p. Baii.am am- Cim i i atis.j J'ifk-.. PARI' V 
S'i'RAM ^)iLKKS: Fipim>. am> i>'» (;i.>FKArt.-s <» SrpAH Itii^kuAi. ItoiiFRA-- 
LtVHMOTIV^ Boil FFI - WATFK-'h'nF IV PA*'- '’UAI ■ I > OF WaTIK I M’F lioil * RA—SmoA R 
BoX''Fi>ncti, anh Piiiikb I ai.<.is(. - Fum h* !>► a*-.im - Him pp tmiMi.*- ami MiiumTinmi. 
PART^I MKASUK^Nf; INsIkUMFNis PAkI VM VAkHMIS OKTAlI.S: IUuta, 
N« TF, TkKVW TmKFAUS, VTr -- Pi A r P< >K At'- ^•*IAtTVr,■. I.A|.|>»l.v Ft» KIlATIilSs .SRAtlMO*— 
LuamcATios—V fmtm ATidw i>f 1.s..isf K h-m*.- kvirs n^n makf (•i'.ar PART VIII 
AUUHTONAL TAULES, 

"l^is h.iidsotne Tiiiumc ‘'imtaint a roms'irhrriMvr .un uM .4 iFr liPAien ant) nomiriM.hMt of 
DOiJern marine enumeA an<{ lioilrrA Its ariHi eenii-iii ii FArrlipitt, ni>>t llir numrr«iu% tiln i/AlioBA 
represent rrerni nr jctirr fur jlt I'ljsw-s nf w .irvliip, ami stsA-ts nf ihr niri' antilc niArinr H is poailion 
as Engineer-m-Chief ot the greac \'u!<o»i W..rU si ''irmn jjsve ibr authoi •(iiM.inl IsAiUiies ke 
^ecting illustrations Iroin lh« practue ol ih.ii tirni, wlnOt has tnnli nian^ uf ihr «wi{|r«i (Vt"!* of 
Meoniships for |p>lh »ar nn,f i nnimt'r-" * Hhei (li'nti.'in /irtiis huH the <*ertr>a'i Ailniiraky havr htwft 
•qually generous in contnlmtun; ififormsiion. »lnir a large proportiun of iIip lIluAiratimrs i« llrawn 
fron Mglish technical lournal- aikJ the prraeeiltiigs .4 cittr enginectinK soLteiiek AiHAiiian praAtke 
is also represeiucit. The sonipiuiinn iia» l>e«t» IsU.iw.us. uu •Stnihi, hut it lonsiiiutr* a valuable 
book of reference .iml a ir>-s«nrv uf infitiniation ’I'he Knclish etliior ami hi» assistants hase done 
their work well, buih m iraiiklatiun siiJ in the cunverstiKi .4 meitif lo I nglish measure* I htl mrr. 

MARINE ENGINES AND STEAM VESSELS. By 

R. Murk C-.K. Ktghth Edition, ihtiroukhly Revised, with Additions 
by the Author and bv (',ii>k(.K lAkiivi h, C.K (.town K\o, cloth 4 ». 64* 

MASONRY DAMS FROM INCEPTION TO COM- 

PLETION. ln< hiding numerous Foinnil.t-, Forms of Spot ihcation and 
Tender, I'ocket Diagram of Forces, etc. 1-ni the use of Civil .and Mining 
EngineerM. Hy C. CttfKiNKV, .M.liist ^vo, ciolh ... gtu 

MASTING, MAST-MAKINGs ANU RIGGING OF 

SHIPS. Also lables «1 .Spars, Rigging, blocks; Chain, Wire, and 
Hemp ifopes, clc., relative to cv^y cUss of vtsHel;, lly K. KlPPlNO. 
Crown I‘‘vo, cloth . 

MATERIALS AND CONSTRUCTION. A Tffetiretical and 

practical Treatise on the Straifttq Designing, arul Eret uon of Works of 
^StnstruUkm, By f. Cami-jv Crown «vo, cloth . jfc 

MATEFSaLS. a TREATISE ON THE STl^GTH OF. 

By P. Bahuiw, K.R.S,. P. W. Barijj-w, F.R..S,, and VV. 11. Baklow, 
F.R.S. Edited by Wm. Hl’MeEK, A.M.InM.C.E. 8vo. cloth ... igg. 
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MATHEJIATICAL tables, ftr Trigonom^^ 

mit* and Nautical tialculaiions ;• to w*uch is prefixed a Tnsnse oa 
UiiaJithms fiiv H. I.aw. C K. Willi Tables for Navigatwn and Naolical 
Asiroiwmy. <)y I’riif. I!.^'iii sii. Crown «vo, cloth , . ». <». • 

MEASURES! BRITISH ANU AMERICAIJ ClJSTOH* 

ARY AND METRIC LEGAL MEAbURES. l or»Commeraal and 
rwhiiitaL I’liipiso'. fuieiiing Ilic Meiisurt Section of 1‘art 1. of “The 
Mci hanii id Enginect s Kefereuac Hook. lij'^bl.sON FtlLLY, M.LN.A 
Folio, rlolli . l/iislnmlr. 7S. 6t. 

Mk\nV»RS I »• fiL STA-I-kXti'-ilKRAl ''.ii A»t'--l l MIL ANJ- CAPACifv—W«1«HT~ 

> u-«ir' Vri -I V ‘S.KKU-\I»AV-NFS ,.r GRAVtrv-M ass-F ftjC*“Wo««- 

klRLIRItAl llh f M.'mfms - hsRR'.v MhmT-mi’m tKNvmptfAi. Fc^ct — 
Arm K» K'J- nAir .J‘ ' Art.MAhk \li \st .-* > i-> ilFriPit. and xu.e-vria -LlKiiAt.—S^i'Alil 

-tVRid A-!'I'A! A. I r» WuMfi' f.i. Mh-.rv (Ks'.i I'll, Amkiiiias AM' Frbnch). 

MECHANICAL ENGINEERING^ C- inprising Metallurgy* 

Miiuldini.', C.isimj,:. TfKiIs, Workshop Machinery, Mechanical 

MampuUtKin, Maruif.ii lure of lltc St«*am Kiij^ine, etc. Jiy FRANCIS 
(lAMi’iN. t K. I^inl Kflition. Crowji rtoih . 7$* 6 d. 

MECHANICAL ENGINEfeRIPJG TERMS. I.OCKWpoiVS 

lUf'TIONAK^'. Kfiiliraciiii; tonns < urreiU in the Drawing Office, 
I'AUetn .Shop^l oiindry. Kiitiiig, Smiths’, and Boiler Shops, etc. 

(.'oinpiisiim upw.iitls Hi fi.ooii Dciir.'iii'iis Kdited 1ft' f. (•. HORNER, 
A M.I M K riuul Kiiitifin, KcMsed, \i.*ih Additions. Crowtn ^vo, cloth. 

Set ya. 66. 

MECHANICAL ENGINEER’S COMPANION. . Are^s, 

L'lnnniliTciHes. Jiccin.il lLi|iiiv.iltMH't, m iiiclics ar^d feet, millimetres, 
s^lllart■^, ciihes. rm*'iti.. Strciijitii of Bolls, Weight of Iron, etc.; 
\VeIghl^. Mc.»mihs, .uul otlu-r Data .\tso I'ta.iical Rules for Engine 
lVo(ioriiotis Bv Ft'U !■'i ap. Svo, cloth 3 a. 6 d* 

MECHANICAL ENGINEER’S POCKET-BOOK. Cot»- 

printiig r.ihles, Koriuul.i'. Rule’s, .uul Data . .\ Handy Hook of Reference 
fur Daily ii'P m KngiiKTring I’raoure. Hy D Kinnkar CLARK, 
M.lti'i.C.K, Sixdi lalmon. ihnroti.;tily Revised and Enlarijed. By 
H. H 1*. I’ltwt r.', A M.inst '■ 1.. M I M !■.. Siii.tII i5\o, 700 pp., Leather. 

AV/ 6 $. 

\jAr«i».*Mr.Ai Iahi»' Miv'.KUKfi S.H.ii.s-ENt.UMe Weic.mTs 

Atlf MllASURt' Mri..! \S)I ,,h> a.i- M. a . hf' - t.iAKIi.S Wnt.HIS AMJ MfUsUR** 

-Mirntrus ■ SrRt usavhv. Um.,')!, am> VniiYi, Manlkai 11 icEu Mkt als—Steei. ♦'eFt* 
-■Bl»rw ASf NL5S 'I-'I'K* Inf. t I S rtkll'i.tlt AShCaM IiH'N. I. 1'1'I-KK, ){ra«.. Lkad, 
Tm. /ivt ..t UMhRIA.' ft r.vtttlk-STRKSf.I.f .>F CflST Ikok- 

SlKKVt.Jie on 'f.,‘ti Ik... Sr*(v>.i.rti le Sjipi I'prsik Ml.FSt.Tll tiR Cori'M, LfaP 

• tv -ktt'yl AV< k .1, SFs ASH I 111,, 1, HvH 1,1 M. M A IKMAl S ■ Kll> I I l> _|tl(MV IK folLU 

jlATes IJ iiiFR Ski )'i>' K •(!-■ av.> Ui'ii K 'l'h'• ChaiN' am> Chaiv Caplbn- 

MAMISi, It Ml-!.;- v AM Sl-'SF' -l.Ali.lh ,.F AmMA!.' -MkI'HAHICAI 

RutS'tlHF' (.RA'HV AS.i Ia, 1 , I..,.,,. RlKBAUSt. AM. KftAKI.IN.. Fo«CBS-M|U 
0«AR..S... VKAfM.i,, M .^|l-anm.i",.,v !•.,«?«-HfAt .(..MRUsn.iK: Fuhj- 

Wabwis.., \*isris Ml ... (...w-v., >'• ivow-sri-AM srr \y Lki.inr; ,\m. UtiavKfi-RAll.WAY! 
•Ikamwav' ’'"I "'-'-I MUS'. ■'!h "t AVt. Gas^Gas Encisrs 

l>o*e«-Snm oi 

MECHANICAL ENGINEER’S REFERENCE BOOK. Foi 

Machine anil Ho,le: LonstruLtioR. Hv Ni t^sON KoLEY, M.LN.A 
Mew IMit.on. Keviseit. , ■ [Im P^rafton 

“ BRITISH AND AMERICAN CUS 
TOSIARY AND METRIC LEGAL MEASURES — now ready. Sit 
under MR\.sfRF'^ 
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mechanical handling <Se material * A Trettwe 

on the Handling of Ma»nal Such as Coal Ore, Timber.aeic, by 
Automatic or Semi-Automaiic Machinery, together rfith the Vartmu 
AccAsories used in the Manipulation such Hlant,^ntl I>ealing fully 
, srith the Handling, Slgrmg, »nd Wgrehou^ng 8f Oram. By O. f. 
TimAER, A.M.Inst.C.K. 528 pp. Royal Svo. cloth, with 5J0 Illuttrations 
(including Folding Plates) specially prepare^ for the Work ... AVf Jja. 

MECHANICS. Beihg a concise E\|:>osition of the (Scncral Vrinciplei ' 
pf Me^anical Science and ihetr A^jiilicaiionv fly C. ToMMN?h<>K» 
F.R.S^ Crown Svo, cloth ... ^. i#, 

MfiCHANICS CONDENSED. A Selection of Korntulac, Rules, 
Tables, and Data for die t’s,c of Kngnicenng Stuilents. etc. By 
W. G. C. Hughks, A.M.IX* E. (»own Svo. cloth . ja, 64 . 

'mechanics of AIR MAOHINERY. By l>r. J. Wiksbach 

and Brof. G. Hf.kkmann. .-\uthonsed with an Ap|»cndix on 

^American Bracti«e by A.* TkVwhkimuk, I'h.H.. Adjunct J'rofessor of 
* M^hanical Kngiftccnnjj, Coliimbi.L L'nivci-sitv Koyal Svo, cloth a 

• ^ A V< 18a. 

MECHANICS' WORKSHOP COMPANION. (’om[ rming 

a gryt variety of tlie most I'seful Rules and hornud.«An Mechanical 
.Scienperwith numerous 1 .ibllis o( Bnu'ti(.il D.ita aiui t'alculuted Kesults 
for Facditatinu Mechanical iIperdtiuns. Hv Win.ivM 'rhMJM.KiON, 
Aothor of “ Tne Engim ci^ I'r.ictu .d Assisuint,” etc , etc. Eighteenth 
Edition, Kevisfd, Modernised, and coiisnlerablv h^nlargcd by \V. S. 
Hutton, G.E.. Aulhoi %)f “’llu- Works’ Mauager's llandliook,” etc. 
F’ep. Svo, nearly 500 p|), with 8 l'ialc> ami upwanU 4»f ,250 Di.i];rams. 
leather . . 6a. 
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NAVIGA'nON, PRACTICAL. Coniisting of the. S»yor't Sc» 
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Henry O’Con.sor, F.K.S.E., .A.M.lnst t'.E . ett . author of “ rijc (ias 
Engineers Pocket hook." 8o pages with Illustrations. Crown 8\o, 

\Ju^t published. Net m. 6d. 

I’lAM- AM- DiPH- 


cloth 

JjR*CRirTPi>R -.p rKKM.'U* I'l 
COITIK*. WlfH. Olljm" i lOS* AM 
PrrKtu., lis Natirr. Oas.-.ich 
Burners, Hksckii’ih's ‘•am 
Plant*- M«>rivK Pnwm 'Ipib 
ENaiKKs—H eit-.n Wairp Wukb 
FOR TUB SAFR'RBtU'tM- “P I’h 
AfMWUUC—U sBfUL N-O'S. 


,. CitMrARAHVB ('-Is.-. 

III. l.A» Ksi.aniun-. *aMK 

■Ai I’risi lym* <>* I'ari* <,t 
R-H-r'* Ili'iWBR'. lj-iT>AlK 
’lAMA KtiRA 1 »R‘iUANA-,f 
lAMKs -IF A I.IKX NAfCRE 


PIONEER ENGINEERING. A I realise on Ihc Engineering 
Operations connecleii wilh -lie Setllcmenl of Waste l.antls in New 
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A.M.lnst.CE. Seventh Eihtjon. Crown «vo. cloth a. ... 6 *. 

• IwjouRh »umv-or an<J o.giuf'r unJ «hiv»* *i» W of tm- 

adfrM*us¥ti^ to archttecls, WWd^. am! propwty «rw«^Re,„«ilv ’•-AwTr.-rx Axo-a. 

ROOFS OF.VOOp IRON. dti^y from Ute 
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STATICS, GRAPHl&AND ANALYTIC In their PracticiU 

Application jo the Tr^tment of StaessesA Roofs, Solid Girdm, Lattice, 
Bowstring, Suspension Bridges, Braced Iron Arches ana Piers, and 
other Frameworks. By R^Hudson Graham, C.E. Comai«ing Dia- • 
grams and Platc#to Scale. ^With nu^ierouj^ Examples, many»taken 
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Care and Managyient for Men-m-Cliarge. By C. Hurst. Crown 8vo 

. ... Net IS. 

ST?AM: THE APPLICATIdN OF HIGHLY SUPER. 

HEATED STEAM TO LOCOMOTIVES. Being a reprintVrom a 
Series of Arucles appearing in “ 11 * PZngineer.” By Roukrt Gakbe, 
I’rivy Councillor, Prussian Mate Railways. I'ranslatetf from the German. 
Kdiieti by Lesi.ik S. Robkr rsoN, Secretary of the Kngineeritjg Standards 
Commuiee, M.Inst.C.E., M.I.Mech.li., M.lnstN.A., etc. Mddium 8vo, 
cloth . \}ustfublished. Tfi, 6d. 

STEAM AND THE STEAM ENGINE, Stationary and. 

Portable. Being an Extension of the Treatise on the Steam Engine of 
Mr. J. Sewell. By D. K. Ci.ark, C.E. Fourth Edition. Crown 8vo, 
cloth . 3s. 6d. 

" Every essential part of the subject is treated of competently, and m a )>opulaT style 

STEAM AND MACHINERY MANAGEMENT. A Guide 

to the Arrangement and Economical Management of Machinery, with 
Hints on Construction and Selection. By M. Powis Bale, M.lnst.M.E. 
Crown 8vo, cloth. 35. 

“Gives the results uf wide cxperieiKc.’’— Newsfxtf^. 

STEAM ENGINE. A Practical Handbook compiled with especial 
Reference to Small and Medium-sued Engines. For the Use of Engine 
Makers, Mechanical Draughismen, Engineering Students, and users of 
Steam Power. By Herman Haeder,C.E. Translated from the German, 
with additions and alterations, by H. H. P.Powles, AM.I.C.E , M.I.M.E. 
Third Edition, Revised. With nearly 1,100 Illustrations. Crown 8vo, 
cloth .^. A'et dd. 

“ THU i« an excellent hook, and should be in the hands of all who are intereMed in the conKnictioQ 
anil design of medium.sized stationary engiiies . . . \ careful study of its contentapnd the arrange, 
ment of the sections leads to the conclusion that tl^e is pr»bab>y no other book like it in this country, 
'liie volume aims at showing the results of practic^expwicnce, and it certainly may claim a compile 
achievement of th|^ idea "—Natu»(. 

STEAM ENGINE A Treatise on fhe Mathematical Theory of, 
with Rules and Examples for mclical Men/ By T. BakerINP.E. 

Crown 8vo, cloth..*■ .♦ la. 6d. 

STEAM ENGINE Fbr the Use of Beginners. By Dr. Lardner. 

Crown 8vo, cloth. 15. ^ 



C/f-tC, HMCffAtllCAL, StSCTtin^tSf MAAtm SKG/JfBMAlirC. *$ 

STEAM ENGINE. A Text-Book on fhe Steam Engine, with a 
Supplement on Gas Engine^and Fart 11. on Heat Engin^ B^eT. M. 
GooDEVfi, M.A, Barrister-at'law, Professor of Mechanic at the Royal 
Collegf of Science, Lon^n ; Author of ^he Princ^lef of Mechanics,” 
« “•The Etements of Mecnanisn),’ketc. Kourteeiyh Eaitian. Crown 8vo, 
eftth • . .• ... 6a. 


STEAM mCINE (PORTABLE). A*Practical Manual on its 

Construction and Management. For*the Use of Owners tfnd Users of 
Steam Engines generally. By Wiu^iAM Dvson WansbrouGH. 
Crown ^vo, cloth. . 3a. 64 . 

**'^18 » of value lo tholb who u.>« steam machinery: . . . Should l>e read by everyone 

who hat a steam engine, on a farm or cls#whey .’*—Lame Ex^tt. 

.STEAM ENGINEERING IN THEORY AND PRACTICE. 

By Gardner D. Hiscox, M.E. \Nhth Chapters on Electrical Engineer* 
• ing. .By Newton Harkison. E.E., Authorof*“Electnc ^^y«ring, Dia¬ 
grams, and Switchboards.” 4^ pa^s. (.>\er 400 l^taile^Engravmgs 

^ Historical—Stfam anp it*. raorEKTfm.—A pi ^anci'.. kow tu/Gkvfkation or Stkam 

_OP Boilers—C iriMi^Y and irs Work--H hat Kcc-m-mv or thl Hi-.k.i> Watkr— 

Steam pAips a#u Their Work Incki stai ion and ns \y..Kk-STpAM ArMosrHRHic 

Pressure — Flow oi- Steam vkom No//i.»is-Si.'M.rmratbi> Steam ani> its work AiHABATtc 
E»PA» 8 K 1 I 1 of AKL lA WoKk .SlEAM KaoiAF fcoFOKTION—S i,II>« 

Valve Engines and Walve Mution—Cori iss Kni.isk and its \ Ai.va Uear— t.oMrooNi) 
Engine ani» n.s Ihfokv—Tkielv and MuLiiiir.ExiANsi.iN h nmm. - S^fam Iuhhinr- 

e RKFRlOERATiaN-BELEVATORS ANO TlIKIR • MANAOEMEM —Ci'sT <‘K luWKR dTV.AM EnOINK 
Troobles—Eiecikic Power am> Elvcihk. Plants 

STONE blasting AND QUARRYING. For Building 

. and other I'urpMes. With Remarks on the lilowing up of Bridges. 
By Cen. Sir J. BlJRGoyNK,.K.C.B. Crown 8vo, cloth.I8. 6d. 

STONE-WORKING MACHINERY. A Manual dealing with 

the Rapid and tconomical Conversion of Stone. With Hints on the 
'Arrangement and Management of Stone Works. By M. Powis Back, 

M.lnst.C.E. Crown 8vo, cloth ... ... ... .■ ... 98. 

•* Should be in the hands of every mason or sludenl of stonework. -Celatry UvixrdtaH. 

STRAINS, HANDY BOOK FOR THE CALCULATION 

OF In Girders and Similar Structures and their .Strength. Consisting 
of Formula; and Corresponding Diagrams, with numerous details for 
Practical Application, etc. liyWlCLiAH Hl'MliEK, A M.lnsl.C.K., etc. 
Sixth Edition. Crown 8vo, with nearly too Woodcuts and 3 I’la^s. 

"W^hcrtily mmnimd'thh rejly A«Wy book to our onsineer ond orobiloct rcodor.”- 
EnfUih JUeekAHtc 

STRAINS ON STRUCTURES OF IRONWORK, with 

Practical Remarks on Iron Construction. By. 1 . W. SHEIUtS, 
M.lnscCE. 8vo, cloth . $»• 


submarine telegraphs, 'heir History, Construction, 

* andV^ing. Founded in part on Wunsebendorffs ■■ 1 rand de Tdld- 
m-aohie Sous-Marine,” and compiled from Authoritative a«d Exclusive 
|SS«s By CHARLES Bright, F,Jl.’S.E., A.M.lnst.C.E., M.I.Mech.E., 
M«(te E Super royJl 8vo, pearly 800 pages, fully Illustrated, including 
aiarue Aimber of Maps and Folding Plates, strongly ^und in cloth, 
* ’ Na £3 3*. 

“ Mi. Btwhl'. iotorertinsly written end •dtnirably iiliutiued book wUI meet wiib • welcome 
rwaptioa feom cable meo."— iucMctan. 



»6 CKOSBY LOCKWOOD i( SON'S CATALOGUE. _ 

SUPERHEATED STEi^^ THE* ^PLICATION OF, TO 
LOCOMqxiVES. • Sec Steam. 

SURVEYING AS PRACTISED BY CIVIL ENG^IEERS 

AND SURVEYORS. InMuding the SettA^-out of Works forCon|tnK- 
tion ani 4 Surveys /’fbroad, Vuh many Examples ^en from Act^ 
Practtce. A Handbook for Use in the Field and the ufiice, mtended also 
as a Text-book for StiiOents. By John Whitelaw, Ju^., A.M.In^.C.E., 
Author <Jf “ Points and CTossirfJfs.” With abeut 260 Illustrations. Second 
Edition. Demy >lvo, doth . . I0|. 6d. 

SUK\FV1S(. WIIH 7HF CHAIN < INLY “uKVI VIVO WIlH THK AlD OF Ani.UI.AR InSTRUMBNTSt- 
LkVFLl I.St. - AlllU'l MLVI <IK Is.sfKUMI NTS H All WAY •»'>'' K»AI>) SfKVQ# AND MTTING 

(tUr-TACHMiMtl KV OR Si AltIA SlKVl'Vise,—T US N J I- MI'-SMFM AM) SrI TIN(l OUT--;WRVF,VS 
RfiK WaIRR Si n-I.V WokKS-IIvDROI.KAI-HH AI.OR .1|ARlNhSUH\i;MV<.--As1RONOMICALOhSF.*VA- 
TIOSS i;si I) IS Sl'RVRVINt.—F.XI'LAKATIOS Ok AsIKOS'OMICAI J khms—SukvkvS Abhoadin^ 
Jlisoli:, In-SSK FoltRsI, AM) UsMAfi-LU S ColtsTM- rilH.i'NOMKTKH.AL OK UEODEflC 

‘“Mils work ii wriitcn witliHiimirAble luricliiy. an.l will certainly be found of distinct value b«h 
to lUideiiis .toil to lliose enuajted in .niual praJ»i(e."--^'Ai' Huildtr. 


SURVEYING,3LAND AND Ef^GJNEERING. For Students, 

and Practical use. By T. Bakkr?C.E. ’Iwenjielh F.dition, by ^ E. 

• Dixon, A.M.lnst.CE. With Plates and Diagrams. Crf»yn 8f0, cloth 

as. 

SURVEYING, LAND AND 'MARINE. Ip Reference to the 

Preparation of i’lans for Koads and Railways ; Canals, Kivgrs, Towns’ 
Water Supplies; Docks and HarbouVs. With Dcscriptidhend Use of* 
Surveying Instruments. By W. Da\ is Haskom,, QE- Second^dition, 
Revised, with Additions. Large Crown 8vo, doth . 98. 

" Thin boi'lt niiisi prove of t-rvat v.tlm- to the student. Wt have no^f-iution in recommending 
it, feelitij; dsvurcti tli.it it will more than re|»ay .i lareful stuch'.'— World. 

SURVEYING, PRACTICAL. A Text book for Students Pre¬ 
paring for Examinations or for Survey Work in the Colonies. By 
Gkorce W. U.siLl., A.M.Inst.C'.l:;. Eighth P.dition, thoroughly Revised 
and Enlanjed by Al.KX. Bkazfi ey, M.Inst.C.K. With 4 Lithographic 
i’iates and 360 Illustrations. Laige crown 8vo, 6d. doth ; or, on 
thin paper, leather, gilt edges, rounded comers, for pocket use, I28. 6d. 

(IKDIVARV Sl'KVfcMVC. SlllVl YINI. IVM RUM J STS-rRK.ONOMI.l RV Kl.<0t IRFD IN SURVEYING 
—Ch .IN-M'FVI mm. - 'I llf..lM>LlTk Sl'HT KVIM.— I'RA' l-K^INi.— Tt)WS-Sl RVlvVI.Vl,“LliVKI.UKC.— 

CoNrofKivi,- sittim; OUT (.iikvrs ikHKiti Wdkk l.kM) amitii>—C<'I.<inial Licensing 
Rri.i I.A 1 IOSS-Hu-vommI'.k Tahii.'- Imkcihciii'n v Taiiliv -'i Natural Sinrs, etc.— 
NaTI'HAL SlM.s AND Ch-SINF.s- NaUKAI. TaM.IVI-V AM) Cu-TaNGI-NTS—N AT URAL SeCANTS 


AND C*)-Sl GAMK 

" The lirsi Ixiok which should 1)C put m the hands of a pupil of nvil engineering."—<4rrArVfcA 


SURVEYING. TRIGONOMETRICAL An Outline of the 

Method of Conducting a Trigonometrical Survey. For the Formation of 
Geographical and Topographical Maps and Plans, Military Recon- 
maissancc. Levelling, etc., with Useful Problems, Formula' and Tables. 
By Liout.-(ieneT*l Fromk, R.E. Fourth Edition, Revised and partly 
Re-vvritien by Major-General SirCHAKi.KS WarrKN, G^.M.G., R.E. 
W’ith 19 Plates and 115 Woodcut^. Royal 8vo, cloth. 165. 

SURVE^NG WITH THE TACHEOMETER. A Practical 

Manual for the Use of Civil,and Milnary Engineers and SurveyCH‘8, 
including two scries of Tables specially completed for the Redi^[^j^ of 
Readings m Sexagesimal and in Cfentesimal Degrees.^ By'^ElL 
KENNhnv,8M.lnst,C.E. With Diagrams and Plates. Second Edition. 
Demy 8vo, cloth . ... Net 108. 6 d. 

" The woik is lerj) clearly written, and khtnild remove all dilBculties in the way of any lurveyor 
desirous of making (l8: of useful and rapid instrument''— Naturt. , 



CIVJl, MECHAmCAL, SLECmlkAL ^ MARINE EmmEBRffiG. a? 

^ ^ 

SURVEY PRACTICE, % For Jleference in Surveying, Levelling, 
and Settfhg-out; and in Route Surveys of Travlrllers by land and Sea. 
With^Tables, Illustrations, and Records. By L^D'A. Jackson, 
A.M.In^C.E. Third fic^iion. Svo, clofff ... .« ... i3S.6d. 

SURVEYOR’S FIELD BOOK FOR iInGINEERS AND 

MINING SURVEYORS., Consisting of a Sgries of Tables^ with Rules, 
Explanations of Systems, and Use oUTheodolite for Trave^e Surv^ing 
and Plotung the work v?lth minute accuracy by means ot Straight Edge 
and Set nquare only ; Levelling with th#1'heodohle, Seiting-out Curves 
with alM without the Tbeodolue, Kanhwoik 'Fables, etc. By W. Davis 
IrASKOLL, C.E. With nuflterjus Woodcuts. Mflh Edition, Enlarged. 

, Crown 8vo, cloth . * 

f ECHNICAL TERMS, linglisWrL-ncli, Krcnch English : A P< ckct 

• Glossary ; with Tables suitable tor i^e Archiiecfliral, Engineering, Manu¬ 
facturing, and Nautical rrofessions. By Joiin^Jamks tLK’iCHKk. 
Fourth Edition, 200 pp. ^^iaislgoaI• pocket si^c, lini^ leather . . *»• bd. 

TECtiNICAL TERMS, En^.-Spartish, Spanish-Eng. : A VocJkCt 

Glossary*suitable for the Engineering, Manufacturing, and Mining 
Industries. BvK. I). MoN'ITvAdj-:, B.A. (Madtid). ;>i6 pp. Waist¬ 
coat-packet size, limp leather. published. " A>/. bo. 

TELEPH6nES: THEIR* CONSTRUCTION. INSTAL- 

L/WION. -WIRING, OPERATION AND MAINTENANCE A 
Practical Reference Book and (iuide for Electricians, \Mrcmen, Engi- 
* ncers, Contraciofs, Arclnlvts, and others interested in Standard Tele¬ 
phone Practice. By W*. H. KadclifI'K and H. C. Cushinu, Jk. 
180 pages. With 125 Illustrations. Fcap. Svo, cloth. 

I Just published. Net 45. 6d. 

TELEPHONES: FIELD TELEPHONES FOR ARMY 

USE: INCLUDING AN ELEMENTARY COURSE IN ELECTRI¬ 
CITY AND MAGNETISM. By Lieut. E. ]. Stevf.ns, D.O., R.A„ 
AM.I.E.E., Instructor in Electricity, Ordnance College, Woolwich. 
Crown Svo, cloth. With Illustrations. \ Just published. Net as. 

IlATrEIIII'.—F.LFCTKIC .M. ClKCUlT- MaC.NE'I ISM - InIH C I lOS - Mil HOI'llONI-S AFIl Ke- 

CEIVBFS—PoRTAni.. Ain FlEI.U lELri-HOAE MTS- .SM.,.lMUi* n.*E, 1 M,M TUB CaIALITV, hit. 

TELEPHONY. 

Telegraphy. 

TOOLS FOR ENGINEERS AND WOODWORKERS. 

Including Modem Instmmcnts of Measurement. By Joseph Horner, 
A.M.Inst.M.K., Author of “ Pattern Making,” ettf. Demy Svo, with 
456 illustrations. 9 *- 

SUMMAR-ROFCONTFNTSl-lM.Mi'i'riioN- l.tM.hAi St«in or 1 i-.i,s-1 ..r.l. Am.i n. 
1 CulAEI. UBOfF- ClllhFI.S AhU Alll.*. tuhUA FOB W cooil ..lih-F.KS-Pl.ANFA-H ABU 
C-kSeIA ANt. m-lUhl, Fllims FOB MF.TAlWra.BlAl.-ClllsM..IKF. ll«.lS FOB MbTAI. 1 Uh.SlN.,, 
E'-ci-SllEAhlNl. ACTI..N A.NI. S.IEAh.hi. l.t.I.S-FK. H. F.BAMFlfcs „F SthAF.NC 
S^S-SfL 111. ■loOLS-REhATI*., 1.. l,BI,F.U, AM> .Stl!AFFs-SA»S-t ll.hS-M,l.l .At. 
CmEBi-BoElNi. Toms toh Wee A»i> Mei*-Taia aai. I1ii.,s.-.Si,c. IV. PuKcustivt ano 
mSSHo ToOIS-PVhCBFA, ^tAMMFKS AM, CAUhltlhJ Tm. 1 s-.M ttOINO AM, MoOEU.lNC 
TlSr^MlScSAItEOUS llHlUS-SEC V.« HaEI.KBIBC, TEMFEEINO, GjIM.INC. AND SKAFFENmO 
l^iTvi TOMA FOB MFJlSfEEEEhT AhD TESI-STABDAhDh OF MEAS^RF.HEBT-SoyAEEE, 
Sli^E Pi ATES, Levees. BeVEIA. PK0TEACT011B,.ETC.-StEEAtE GaUCES OE SCtlJJNO Beoces 
!SJ i;lBSES AND DlVlOEhS- CAhlFEAS. VeEAIEE Cai.W.EG AND REEATEU rOEM^MlCBOUETEE 
cSUk-dSth CAUaES AND ROU GaVOES-SNAF ClXlNDElCAL AND I^IT GAVGES-SCEEW 
THEEAD, WWE and R^EEBENCE GaUGMI— iNDICAIOBS, BTC. • 


See WTRH.ES.S Telephony and W'irei.e 




csossy locxmoD so^s catalogue. 


TOOTHED GEARIF^. A Practical Handbook for OfSces and 

W(frkshopsj By J. MORNER, Second Editimi^with a New 

Chapter on Recent Practice. With j 84 Illustrations. Crown^vo, cloth. 

i 6s. 

tramways I THEIR CONS'FRUCTION AND WORK- 

INO. Embracing a Comprehensible History of the System; with an 
exhaustive Analysis of the Various Modef of Traction, including Horee 
Power, ^eam, Cable Traction, Electric Traction, &c.; a Description of 
the Varieties of Rolling Stork ; and ample Details of Cost .tnd WQ»’king 
Expenses, New Ednlifn, thoroughly revised, and including tpsf Progress 
recently made in Tramway Construction, iStc By D. Kinn^R CSark, 
M.lnst.C.E. With 400 Illustrations. Wo, 780 pp. buckram ... a8s. 

TRUSSES OF WppD AND IRON. Practical Applications 

of Science in IJeterraining the S'ressfg,, lireaking Weights, Safe Loads, 
, Scantlings, and I)et.ails of Constraction. With Complete Working 
l)r.iwings. By \y. Griffiths, Surveyor. Oblong 8vo, cloth 4s. 6d. 

“ ThU hnndy little Ufok etilcrs SO-'. . .... 


minittdy into every detail conm ted v 
ior<int of ihete inaucTis. ' -PrachcAt Ki 


TUNNELLING. 

With addrfions by 


'iih the conklructii.n of 

A Practical Treatise. By Cha»<,es Prelini, C.E. 

-piAKi.Es S. Hii.l,, C.E. With 150 Diagrams and 

Illustrations. Royal ,Svo, cloth .. ... ...- Net iGi. 

tunnelling, practical. It.xplaining in detail Setttng.R)ut 

the Works, Shaft sinking, and Heading-driving, R,-if ging the Lines and 
Levelling underground, Sub-Excavating, Tunbering and the Construction 
of the Brickwork of Tunnels. By K. W. SiMM.s, M.Inst.CE. Fourth 
Edition, Revised and Kuriher Extended, including the most recent (1895) 
Examples of Sub-aqueous and other Tunnels, by IJ. Kinnear Clark 
M.lnst.C.E. With 34 Folding Plates. Imperial 8vo, cloth ... fa a*.’ 

TUNNEL SHAFTS. A Practical and Theoretical Essay on the 
Construction of large Tunnel Shafts. By J. H. Watson Buck 
M.Inst.L K., Resident Engineer, L. and N. W, R, With Folding Plates’ 
8vo, cloth . “ 1“°’ 

" Will 1,0 ..gatStd by as of the m.i.oM value, and calcul.ited to »ave niiwh tlml 

and obviate many nii.ulies."-C„/*,',yff»a„f,a„ ” ' 

WAGES TABLES. At 54, 52, 50 and 48 Hours per Week. Show¬ 
ing the Amounts of Wages from One quarter of an hour to Sixty-four 
hours, in each case at Rates of W.igcs advancing by One Shillinir from 
to SJC per week. By Titos. GARBurr, Accountant. Square Crown 

6 s. 


8vo, half-bound . 


WATER ENGINEERING. Practical Treatise on the Measure¬ 
ment, Stowge, Conveyance, and Utilisation of Water for the SuDolvof 
1 objns, for Mill Power, ^d for,-other Purposes, by Charles slhGO. 
A-M.lnst.C.E. Second Edition. 'Crown Sro, cbih. 

WAT^, POWER OF. As Applied to Drive Flour Mills and to 
give Motion to Turbines and other Hydrostatic Engines. By losEPH' 
Glynn, F.R.S,, etc. New Edition. Illustrated. Cromt 8vo, cloth at 



ITAim' SUPrt,Y OF* CITIES ^AND TOW?NS. B 

Wj[lua(^ Humbsr» A.M.1b9tC£. and M.In|t.M.E., Author qT “Cai 
and Wrofu^t Iron Bridge Construction,** etc., etc. Jllultrated with 5 
I>otti#K.Plates, 1 Single Plate, ColouredFrontispiece,eand upwards t 
, M Woodcuts, and conf;yning aoo pp. ^ TexL<' Imperial 4 to, elegaatl 
Ad substanti^ly half-bound in morocco.• JVei £6 di 

UST OK CONTKNTS:—I. fhsroRicAt Sketch op ^mf uf tmk Mrans that hav 
BE ir ADOFTBD Folk THK SufFLv orWArtK TV CiriK^ ANu Towns—II. W*atsk amp th 
oaaiCN Mattch usvaily Aai|PCiatsu with if. -111. Rainfall ani> ltAi<oi(ATiON.—It 
PRIHOB AND -ME WATER-RbARlNC. FORMATIONS OF VaKIOL-S DinTBICT'L'-V. MRAADRKUKN 
HD atSTIMAldSN OF THK Fl OW OF WaTKR -VI. THK SUKCTIOV OF THE SOVRL'K 0 
UPn.Y.— Wells.— VJll. Ri^mvoiKs.—IX Thf Fukiwcation op Water -X. Pvmfs.- 
kl. l^HFiNn^ACHiNEKV.—XIl.ajoNoum.—XIII. I>isTKiin!rTio.N OF Watkk.—XIV. Mktsr: 
brvICb Pipes, and Hounf FiTTmEs.--^V. Thf 1,aw avo Eo>n<*mv of Water Works.' 
iVl. Constant and Inthkmittvnt .Soppls —XVli. UKscKiPrios of Flatks—Apfrnpice 
iiTiNC Tahle-s of Kates of .’suppi.v,.Vm.»k-itien, etc, etc , itF.ETin.K with Sl•KClFICATU)^ 
F Sbyrkal Works Iilumraii.o, wili. hk kui'nd: Aukkdfkn, Biukfori 

^AHTFKUUKV, DoVDBK, HaUFAX, La.MIIFIH, KoTKF.KHAM, Dl^LIS, and OlHkFk. 


“ Th«*mo<i systematic aixi salualile wdPk upoewater supply hitherto produced in English, or i 
oy other language. Mr. Humber's work is characterised almost ihroiuhout by an eshauBliveiw 
locfa more distinctive of French and Oeipiaii^han uf hln^lish technical Snllses."—A'MgiMFrr. 


X^A'fER* SUPPLY OF TOWNS AND THE CdN 

STRUCTION OF WATERWDRKS. A Practical treatise for th 
Use of Engineers and Students of Engineering. By ) 4 f. K. BURl’OJ 
A.M.IJisfcC.E., Consulting Eaginecr to the Tokyo Waterworks. Thir 
Edition, Revised. Edited by Ai.i..\N GRFr:N\VKLl, K.ti.S., A.M.Inst.C.E., 
wi#i numerous Plates and Illustrations. .Super-royal 8vo, buckram, ags. 


I. lNTROI>UCTOkV.-lI. OirFKKI.ST t^JUAl.lTIliN OF WaTF.H.—111 UUANTI TV OF W ATEK TO HR 
*hoviOEU.—IV. (In AsAktaimni. <%Hh ihkk a FkoI'osru Soukli; of Scri'i v is .Sufficikni'. V 
)n B^tthatiki; the Siokaoe Cai-aoity Rkouiuto lo ui PKovn>t,u.—VI. (Classification of 
VAT fcRWORKN.—VII. ImI'OUMHM. KKSFRV. ilHs — VTI I. EAHniWOKK UaMS. —IX. MasoNRV 
Dams,—X. 'liiH Purification or WAraH.-XI. SF.rTLi.si, Rrservihks.— XII Sand B'ii.tra- 
ton.—X in. PUKIFJCATION Oh WaIER IIV ACTIOV of IroV, .SOFl FNINl. UK WaTF-R BV ACTION OF 
jI^b, Maturai Fii.i«aiion.— XIV. ^ekvkk ok Clean Waikk Rkservoirn—Waihr Towers— 
}TANl> PlI'RS.—XV. The CoNNKCTIon of ShTTLINC, Ke.SEFVOIKs, FtLtBK Dfiis ano Sbkvicr 
Aesebvoirn -XVI. PuMiTM. Machinkkv —XVII. Flow of Water in Conduits -Ptr«s and 
Jtkn Channels - XVUl. Disikihi’tios .Svsikms.— XiX. Stecial Provisions for thk Kriinc- 
rioN OF Fires.—XX Piit.s for Waterworks. ~XXI. Prlvi nthin of Wastk «f Water — 
■CXll. Various Affliancfs used in CosNi'dioN wi iii WArKRwoRKs. 


Afi'BNDIx I. By Prof. John Milnk, K.R.S.—(ainsidfrations Conckknini, ink pRonAttLR 
SFFKCTsnp EaRTIK^UAKRS ON WATERWORKS AND IMK SfECIAL pKKLAUTKINS TO BK TAKEN IN 
iAKTHljUAKE CoUNTKlKi.. 

* Affendix II. By John IJk Rijke, C.E —Ok Sand Dunks and Dune Sands a.s a Source of 
JVater Supply. 

'‘Weconp-atuUtt the author upon the practical coinmonsemie »huwn In the preparation of thiR 
work. . . . The pbies and tliagrams have evidently lieen prepared with great care, and cannot 
ail to be of great assistance to the student.”— 


WATER SUPPLY, RURAL, Practice Handbook on the 

Supply of Water and Construction of Water Works for small Country 
District* By Allan Greenwell, A.M.Inst.C.E., and W. T. Curry, 
A.M.Inst.C£., F.G.S. With lUistrations. Second Edition, Revised. 
Crown 8vd, cloth ... . « ... gg. 

** The volume conuins valuable iHfomiatioo^pSn all nutters connected with water supply. . . . 
of detaib on points which mre continually oelbre wat«r>works engineers.*'—jVkfiM. 

• • 

WELLS AND WELL-SINKING. By J. G. SwindIll, AR.I.b;a, 
and G. R. Burnell, C£. Revised Edition. Crown Svo, clirtb as. 
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WIRELESS TELEGRAPHY! 'ITS THEORY 

PRACTICE, A Handbook for the^ise of<*:iectncal Engineers, Stui^tst 
and'opci^rs. Uy ^aaiks Erskine-Murray, D.Sc, Fellow of the 
Royal Society of Edinburgl^ Member of the Institution of j^.lcctncy 
Engineers. Sccopd Editioiv Revised and ^nlarged 370 pages, wfth 

*over 150 Diagrams and Illustfations.'•Demy 8vo, cloth< . . • • 

^ . \ Just Publish^. AV/IOS. d4. 

AOAPTATIOKf. OP THE EtRCTIfC Ct'KRI NT TO TRLKC.Ifc4l'HV—EARLIER ATTBMP^ AT WjRB- 
utRS TBLR»;BAPHy—A pparatus um i) in the Pkouuction <ik High fRB(?JENCV Currents— 
Detection op^hobt-I.ivbi> Ci'kkrnis ok Hk.h FBF.QUtNtY by mbans op Impbrpect 
Ei-Bctkical Contacts-Dbtbction ok Oscim atoky CuKKicHrs op High ifHEQUBKO^ By 
THEIR KKPECTS on M AUNETIsEU IkoN—ChKRMOMB TRIC DtCTfcCTORS OP OsCIH.A‘R>Ry CUBKBHTIJ 

op High FKK«^KNCV-Ei.prTno|vin- DKCKcroks-T up, Makconi Svstpm— liODCB* 
Mi;iRHp.Ar> SvsTKM—Till, Frsspnt>i,n Systp:m —Thk • Hopier-Brown SvsTft'i —Wii^tLBSs 
Tpxrr.RAPHV in Ai.asica—T m, 1 >k Fowkst Svsti m^Thf. Poi'lsbn Systi-m—THETELEPUN iraN 
System—Dirpctpo Systems-Somk Points in ihi,: Throrv op Jh.s and Jiggers—On 
T lIKOHtPS OK Tranmaission - \Vok|.1>-WaV| Tr:.Bi<IAI'HY~ Aoil.'-TMP-NT.S. Eiectkica* 

Mkasurpmknts anii J-ait.t Tksiisg-On V-Ik Caicuxation op a Syntonic Wirelb^s 

TkI.H.RAPH SiATION-TaULKS |M> Notk-s. o 

A AerioiiA «nil incnronous tonirilmlron to tke literature on this subject, TneAuttiof 
brin^ to War not only great practical knowledge, gained bv esperiencc in the operation of «tr«leti 
leiegrapti stations, but als^a very sound knowledge of th<^ principles and phennmena of phystcal 
Kicii'T. His work is ihnrolplily Hticimlic tifiis ire.TBlheii', siiows much originality throughout, and 
meriis the close aiientioii of all students of the subject /'f-^intenne. ‘ * 

I (I 

WIRELESS TELEPHONY IFI THEORY AND PRAC¬ 
TICE. Ik' Ernst Ruhmer. Translated from‘the German by 
j. Erkkink-Mtirkay, D.Sc., M.I.E.I-a, etc. Avithor of “A l^andbook 
of Wireless Telegraphy.” With numerous Illustrations. Demy 8vo, 
cloth.« .'. Net 103 . 6d. 

" A very full descripUYc arconnl of thr s'xpcrimcni.Tl work which lias btvn carried out on Wireless 
Telephony is to lie found in Professor Rulimer’s book . . > The volurtie is profusely illustnuen 
by both pnoloRraphs and drawings, and shoiiiil prove a useful reference Work for those directly or 
indirectly interested in the siibiect. ’—Air/wtr 

“ The explanations and dis< iissions are .ill clear andkaimplc, and the whole volume is a very 
readable record ol jinivirtaiit anil interesting work."—^ 
“The translator is to be congratuiaied iipoi. the selection of his task, and upon the excellent 
manner in which he has accomplished ii : for ilii> is a book tliat marks an eia in the progress of 
applied si-ience."" Times. 

“The liook is well written and cont.Tins miicb interesting infonimtion on a snbj'ect which promises 
great developments.” - lilasgvn' Herald. 

WORKSHOP PRACTICE, As applied to Marine, Land, and 

I.ocomotive Engines, Floating Docks, Dredging Machines, Bridges, 
Shipbuilding, etc. By J. G. Winton. Fourth Edition, Illustrated 
Crown 8vo, cloth. j5. 54, 


WORKS* MANAGER S HANDBOOK Comprising Modem 

Rules, Tables, and Data. For Engineers, Millwrights, and Boiler 
Makers ; Toolmakers, Machinists, and Metal Workers ; Iron and Biass 
Founders, etc. By W. S. Hutton, Civil and Mechanical Engineer, 
Author of “ The Practical Engineers Handbook,” Seve^h E^on, 
carefully Revised and Enlarged. I»*sjdium 8vo, strongly bound ije. 

btATlOHARV AND LOCOMOTIVE StEAW-EnCINES. GaS PRODUCERS, GaS-EnCINES, Oll>SHGtMEa 
ETC—Hydraulic Memoranda: Pipes, Pumm, Water-Power, etc,—Millwork: SaArmte 
Gbaring. Pulleys, etc.-Stkam Boilers, Bafety Valves, Factory CHiMMEY&,.Erc. 
-.Heat, Wwmikc, and Ve^ilavion-Mkltinc, Cuttino, ®and Fiktshikc METiS- 
Allots AMD Casting—Wheel-Cutting. Screw-CottiCc, etc—Strength a»i 3- Wajaur of 
Material*—Wores^p Data, etc 

“ Tin Yohnw k an excMdiBgly useful one, WimTuI with engineer’s notes, memorandA And r«lec 
and well worthy ofbeing on every methAnical enpacer'i bookshelf.”— V9rU. 




Engineers, the Institution of Mecbimtcat Engineers, the Institution of Naval 
Architects, the Iron and Steel Jnsutute, and the Institution of Electrical 
Engineers; and the vaJue and imp^ftanc^ of its laboiffs—not only to the 
Enginerfing f>rofession, but to the country at large—has been emphatic^ly 
recognised by His^Majesty’s GoverAnent, who have made % liberal grant 
from the public Funds by way of contribution to the hnanciail^ resources of 
‘ the Committee, and have placed af its disposal the services (on the several 
Sob'Co|imittees) ofepublic officials of the highest standing selected from 
parlous Government Departments. 

The subjects alreaay dealt ^^th, or under consideration by the Committee, 
include not only Rolled Iron and Steel Sections, but Tests for Iron and 
Steel Material used in the Construction of Ships and their Machinery, 
Bridges and General Building Construction, Railway Rolling Stock Under- 
frames, Component Parts of Locomotives, Railway and Tramway Rails, 
Electrical Plant, Insulating Materials, Screw Threads and Limit Gauges, 
Pipe Flanges, Cement, etc. 

These particulars will be sufficient to show the importance to the Trade 
an^ Industries of the. Empire of the work the Committee has undertaken. 
Reports already published:— 

1. BRITISH STANDARD SECTIONS {9 Iist«).-ANGLEs, Equal and 
Unequal—Bulb Angles, Tees and Plates—Z and T Bass—Channels 

Beams ‘. 18, 

». TRAMWA-J- RAILS AND FISH-PLATES ...' ... ai«. Nu. 

3. REPORT ON THE INFLUENCE OF GAUBE LENGTa By 

Piofeafp W. C. Unwin, F.R.S. as 6d. JVrf. 

4. PRffiTOTIES OF STANDAiy> BEAMS. 6.) 

5. STANDARD LOCOMOTIVES FOR INDIAN RAILirAY&' 

^ . • • iOS. M. ATtl. 

6. TOOPERTIES OF BRmjH STANDARD SECTIONS. Dingnma, 

DefinUioiu, Tables, and Fotmola . ... ... 5s. AW. 

7. TABLESOF COPPER CONDUCTORS AND fklCKNESSES 

OFMLECTRJC . as. 6d. Ml. 



-'iftiwaaUi-.twaJWAY KfflB - 

iB 3 B 4 t«BAIjED R^WAY RAILS ... 

KmW Of JTPE FM^NG^„ . 

flat-Bottohbp raSlway*rairs.,, 

mmUTICfff FOR PORTLAND CEMENT f 
STROCrrURAL STEEL FOR SHIPBJJILDOTG^ ’“f ii »£ 
STRUOTURAL STEEL F 9 R MARINE BOILERS aA 
STRUCTORAL STEEL FOR BRIDGES AND GENElWkL mm 
WG CONSTRUCTION . ^. 

INTERIM REPORT ON ELECTRipAL MACHINffiW 

REPORT ON TEHPERA'AjRE EXPERIMENTS ON Fife 

COILS OF ELECTRICAL •MAOHINES . •$». JVW. 

BRITISH STANDARD SCREW THREADS ... as. M. AW. 

BRITISH STANDARD PIPE HHRlADS ... as. tSA/A 

, the EFFECT OF TEMPERATURE ON INSULATIte 

MATERIALS . »*• 

STANDARDS FOR TROLLEW GROOVE Am WIRE is. AW. 
MATERIAL USED IN THE CONSTRUCTION OF R^WAK 

ROLLING STOCK . •. co# M. AW 

ERRORS IN WORKMANSHIP. Based cn Measurements earned ml 

by tbc Nalwnal Physical Lalwalory .. 

SEOTND REPORT ON LOCOMOTIVES FOR INDIAN RAt 

WAYS .. *■ *®®. AW 

STANDARD SYSTEMS FOR LIMIT GAUGES. (Ru^n^itj^^^ 

NUTS, BOLT-HEADS, AND SPANNERS ... as! m! AW 
INuOT STEEL FORONGS FOR MARINE PURPOSES. “ 

as. M. AW 

INGOT STEEL CASTINGS FOR MARINE PURPOSES. 

as. od.AW 

STEEL CONDUITS FOR ELECTRICAL WIRING at M. m 

STEEL BARS ifor hsc in Automatic Machines) . 5ttw 6p« Jw 

CARBON FILAMENT GLOW LAMPS. 5 ». AW 

WrarWORTH, FINE, AND PIPE THREADS. (Mounted on 

and uatnished.) . M. 

CO^ER ALLOY BARS (for ute in Automatic Machines) 3A* mL 
^ANDARDS for electrical machinery, and 

(XJNSUMERS ELECTRIC SUPPLY METERS (Motor Tm-*t 

CoQtinvuwB and Single-Phase Circuits) . aw. Qtf* 

limit GAUGES FOR SCREW THREADS ... U. m 

OTMBINED REPORTS ON SCREW THREADS (cgniiuite ^ 

f eS^^oH moor and socket low pressuSe HBAf 

r «0N spigot and socket flue or Micp 

BS ... .. ... ... a*, 45^^ 

: Lotvlon: Crosby Lockwood & 5on, 

stationbrs* hall court, WDOATB HIUU && ■ ' 

:' law. Vtcurte atTMt, 8.1^ ' 





